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REGUIATION OF HUMAN LYSOSOMAL ACID LIPASE 

This plication iBcoiporates by reference Serial No. 60/244^15 filed October 31, 
5 2000, and Serial No. 60/251,401 filed December 6, 2001, 

TECHNICAL ETRI.n nv THE INVENTION 

The invenlion relates to the area of lipase enzymes. Moie particulaily, the invention 
10 lelates to fhe identification of human lysosomal add lipase and its leguladon. 

BACKGROUND OF THE INVENTION 

Adipose tissues are repositories of energy in the fonn of complex, msoluble 
15 l^protems. The movement of this potential energy into energy-requiiing cells 
involves the hydrolysis ofthelipoprotdn by lipases. In geneial, triglycerides are the 
substrate of lipases. The reaction produces lower molecular weight &tiy acids and 
mono- and diglycerides. The resultant lipids are absorbed into digestive tract cells 
with the aid of emulsifying bile adds. The triglycerides are re-synthesized in the 
20 endoplasmic reticulum as diylomicions. See review by PuUinger and Kane, Upid 
Metabolism and Transport,'* in MOLECULAR BIOLOGY AND BIOTECHNOLOGY, Meyers, 
ed,, VCH Publishers, New Yoric, 1995. The chylomicrons are transported by the 
lymph system away firom fhe site of absorption. 

25 Various tissues (e.g. skeletal muscle and heart) synthesize a lipase enzyme, 
lipoprotein lipase (PLP). The enzyme is secreted by parenchymal cells and attaches 
to the endothelial surface as a homodimer. PLP acts on the tryglyceride core of the 
chylomiax>ns. The &tty adds released by LDL are taken up by ndghboring tissue 
cells and used as energy or stored as triglycerides. Id Epinephrine and protehi 

30 kinase induce the lipase activity. 
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The pancreas is the source of anotiber lipase, pancreatic lipase, xviiicb constitutes as 
much as 2.5% of the pancreatic juice. Faustinella et al, 1 Biol Chem. 266, 9481-85, 
1991. Hepatic lipases are also known. Cai et al., Biochemistry 23^ 8966-71, 1989. 

5 Lipoprotein, hepatic, and pancreatic lipases are members of a fionily of enzymes and 
share extensive structural moti& generally believed inq>ortant in their: intraceUnlar 
localization and fimction. These sites include a lipid-binding domain, a Ser-centored 
consensus active-site rnoti^ Gly-Xaa-Ser-Xaa-Gly (at position 132 in human 
lipoprotein Iqiase), and a conserved Ser-Ms dipeptide finmd in tiie amino-tetminal 

10 domain of most lipases. Persson et oL, Eur. J. Biochem. 1 7, 39-45, 1989; Cai, et al, 
supra; Amds et oL, /. Biol Chem 12, 6552-55, 1990; Kiichgessner et al., Proc. 
Natl. Acad. Set 89, 9647-51, 1989; FeUer et al., DNA Cell Biol 10, 381-88, 1991; 
Faustinella et dL, supra; Snns et al., Gene 131, 281-85, 1993; and Derewenda & 
Cambillau, J. Biol Chem. 266, 23112-19, 1991. A good assay for lipases in general 

15 and lipoproteiii lipase in particular is based on hydrolysis of water soluble /Hcdtro- 
phenylbutarate. Shirai and Jackson, J. Biol Chem. 257, 1253-58, 1982. 

Reduced levels of active pancreatic lipase characterize a number of lipid 
malabspiptioii iUnesses. About 80% of cystic fibrosis patients develop pancreatic 

20 lipase deficiency shortly after birlh. Alcoholics suffer fiom pancreatitis, a condition 
where the pancreas is impaired and fets are malabsorbed, resulting in malnutiitioiL 
Fetuses have low pancreatic lipase activity, but a high caibohydrate diet After birfli, 
the milk diet is suddenly high in fiit and steatonhea (fiit molecules in feces), usually 
t^nporaiy, occurs, with an acconq>anying loss of energy. The present treatment of 

25 low pancreatic lipase activity in all conditions is inadequate, consistmg of large doses 
of crude pig pancreas enzyme pr^arations. The low pH of the gut destroys the 
enzyme. The large doses thus necessary are difficult to administer. U.S. Patent 
5,858,755. 

30 Obviously, heart disease and heart attacks are correlated with fiity acids levels. 
Wolman disease and cholestecyl ester storage disease are characterized by a 
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defideacy in activity of lysosomal acid Iq>ase and tesult in massive accmnolation of 
cholesteiyl esters and triglycerides in most tissues of the body. U.S, Patent 
6,066,653. 

S Other uses for lipases are well established. For example, lipolytic enzymes have 
been used in deteigents to lemove lipid or &tty stains fix>m dollies and other textiles. 
U.S. Patent 5,892,013. 

Givm the great inq)ortance of lipases in metabolism,' metabolic disease, and 
10 cholesterol control, a need exists for idendfication of novel lipase genes which can be 
regulated and provide flier^eutic options. 

SUMMARY OF THE BWiamON 

15 It is an object of the invention to provide reagents and methods of regolatmg a 
human lysosomal add lq>ase. This and ofter objects oftheinymtion are provided by 
one or more of the CTbodiments described below. 

One embodimmt of the invention is a lysosomal add lipase potypeptide coiiq>rising 
20 an amino add sequence selected fiom the gjmsp consisting of: 

ammo add sequences which are at least about 54% identical to tiiie amino add 

sequence shown in SEQ ID NO: 2; 

the amino add sequCTice shown in SEQ ID NO: 2; 

amino acid sequences which are at least about 54% identical to the amino acid 
25 sequence shown in SEQ ID NO: 5; 

the ammo add sequence shown in SEQ ID N0:5; 

amino add sequences which are at least about 54% identical to the amino acid 

sequence shown m SEQ ID NO: 6; and 

the amino acid sequence shown in SEQ ID NO: 6 . 
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Yet another embodiment of the invention is a method of screening for agents which 
decrease extracellular matrix degradation. A test compound is contacted with a 
lysosomal acid lipase polypeptide comprising an amino add sequence selected fiom 
the groiqp consisting o£ 
5 amino add sequences which axe at least about 54% identical to the amino acid 
sequence shown in SEQ ID NO: 2; 
the amino add sequence shown in SEQ ID NO: 2; 

amino add sequences wMdh aie at least about 54% identical to the amino add 
sequence shown in SEQ ID NO: 5; 
10 the amino add sequence shown in SEQ ID N0:5; 

amino add sequences which are at least about 54% identical to the amino acid 

sequence shown in SEQ ID NO: 6; and 

the amino add sequ^ice shown ia SEQ ID NO: 6. 

15 Binding between the test conq>ound and tiie lysosomal add lipase polypeptide is 
detected. A test cQnq>ound vMck binds to the lysosomal add lipase polypqitLde is 
fliereby identified as a potential agent for decreasing extracellular matrix degradation. 
The agent can woik by decreasing the activity of the lysosomal add lipase. 

20 Another embodiment of the invmtion is a method of screwing for agents which 
decrease extracellular matdx degradation. A test conq)ound is contacted witii a 
polynucleotide encoding a lysosomal acid lipase polypqptide, wherein the 
polynucleotide contprises a nucleotide sequence selected from the groiq> consisting 
of 

25 nucleotide sequences which are at least about 50% identical to the nucleotide 
sequence shown in SEQ ID NO: 1; 
the nucleotide sequence shown in SEQ ID NO: 1; 

nucleotide sequences whidi aie at least about 50% identical to. the nucleotide 
sequence shown m SEQ ID NO: 4; 
30 the nucleotide sequence shown in SEQ ID NO: 4; 



wo 02/36754 PCT/EPOl/12382 



nucleotide sequences which are at least about 50% identical to flie nucleotide 

sequence shown in SEQ ID NO: 7; and 

Ihe nucleotide sequence shown in SEQ ID N0:7. 

5 Binding of tiie test compound to the polynucleotide is detected. A test compound 
which binds to the polynucleotide is identified as a potmtial agent fiir decnieasing 
extracellular matrix degradation. The agent can woric by decreasing the amount of the 
lysosomal add lipase tiux>ugh inta»cting witii the lysosomal add lipase mRNA. 

10 Another embodiment of the invention is a mediod of screening for agents whidi 
regulate extracellular matrix degradation. A test compound is contacted with a 
l3rsosomal add lipase polypeptide conqnising an amino add sequence selected fiom 
the group consisting of. 

amino add sequences which are at least about 54% idmtical to the amino add 
15 sequence shown in S£Q ID NO: 2; 

tiie amino add sequence ^own in SEQ ID NO: 2; 

amino add sequences which are at least about 54% identical to the amino add 
sequence shown in S£Q ID NO: 5; 
the amino add sequence shown in SEQ ID N0:5; 
20 amino add sequences which are at least about 54% identical to the amino add 
sequence shown in SEQ ID NO: 6; and 
the amino acid sequence shown in SEQ ID NO: 6. 

A lysosomal acid lipase activity of the polypeptide is detected A test compound 
25 which increases lysosomal add lipase activity of tiie polypeptide relative to 
l]^osomal add lipase activity in the absence of the test compound is ther^y 
idraitified as apotential agent for increasing extracellular matrix degradation. A test 
compound which decreases lysosomal acid lipase activity of the polypeptide relative 
to lysosomal add lipase activity in &e absence of the test compound is tiiereby 
30 identified as a potential ag^at for decreasmg extracellular matrix degradation. 
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Even ano&er embodiment of ffaie invention is a metliod of screening for agents vMch 
decrease extracellidar matrix degradation. A test conoponnd is contacted witli a 
lysosomal acid lipase product of a polynucleotide which conoprises a nucleotide 
sequence selected fiom the group consisting of: 
S nucleotide sequences which are at least about 50% identical to the nucleotide 
sequence shown in SEQ ID NO: 1; 
the nucleotide sequence shown in SEQ ID NO : 1; 

nucleotide sequences which are at least about 50% identical to the nucleotide 
sequence shownin SEQ ID NO: 4; 
10 the nucleotide sequence shown in SEQ ID NO: 4; 

nucleotide sequoices which are at least about 50% identical to the nucleotide 

sequence shown in SEQ ID NO: 7; and 

the nucleotide sequence shown in SEQ ID N0:7. 

15 Binding of the test compound to the lysosomal add lipase product is detected A test 
confound which binds to the lysosomal acid V^pase product is thereby identified as a 
potential agent for decreasing extracellular mabnx degradation. 

Still another eaabodiment of the invention is a method of reducing extracellular 
20 matrix degradation. A cell is contacted with a reagent which specifically binds to a 
polynucleotide encoding a lysosomal acid lipase polypeptide or the product encoded 
by the polynucleotide, wherein the polynucleotide coiiq)rises a nucleotide sequence 
selected fiom the groiq> consisting of: 

nucleotide sequences which are at least about 50% identical to the nucleotide 
25 sequence shown in SEQ ID NO: 1; 

the nucleotide sequmce shown in SEQ ID NO: 1; 

nucleotide sequences which are at least about 50% identical to the nucleotide 
sequence shown in SEQ ID NO: 4; 
the nucleotide sequence shown in SEQ ID NO: 4; 
30 nucleotide sequences which are at least about 50% identical to the nucleotide 
sequence shown in SEQ ID NO: 7; and 
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fhe nucleotide sequence shown in SEQ ID N0:7. 

Lysosomal acid lipase activity in the cell is th^eby decreased. 

5 The invention thus provides a human lysosomal acid lipase wfaich can be used to 
identify test conq)ounds whidi may: act, for exanqile, as activators or inhibitors at 
the enzyme's active site. Human lysosomal add ]q>ase and fragments thereof also 
are useful in raising specific antibodies which can block the oozyme and effectively 
reduce its activity. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows the DNA-sequrace encoding a lysosomal add iq>ase 
Polypeptide (SEQ ID NO :1). 
15 Fig. 2 shows the amino add sequence deduced from the DNA-sequence of Fig.l 
(SEQIDN0:2)- 

Fig. 3 shows the amino add sequ^ce of the protein identified by SwissProt 

Accession No. P38571 (SEQ ID NO:3). 
Fig. 4 shows the DNA-sequenceencodirig a lysosomal add l^asePolypq^^ 
20 IDNO:4). 

Fig. 5 shows the amino add sequence deduced fixim the DNA-sequence of jPig. 4 

(SEQIDN0:5). 

Fig. 6 shows the amino add sequence of a lysosomal add lipase Polypeptide (SEQ 
IDN0:6), 

25 Fig. 7 shows the DNA-sequmce encoding a lysosomal add lipase Polypq>tide (SEQ 
IDN0:7). 

Fig. 8 shows the BLASTP alignment of human lysosomal acid lipase (SEQ ID 
NO:2) with the protein identified with SwissProt Accession No. P38571 
(SEQIDN0:3). 

30 Fig. 9 shows the BLASTP - aKgmnent of 135JPR0TEIN (SEQ ID NO:2) against 
pdb|IHLG|lHLG-A. 
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Fig- lOshows Ihe BLASTP aKgnment of 135_v2_TRl (SBQ ID NO^) against 

swiss|P38571|UCH^HUMAN. 
Fig, 11 shows the BLASTP - ahgmnent of 135_v2_TRl (SEQ ID N0:2) against 
pdbllHLG)lHLG-A lipase, gastric. 
5 Fig. 12shows the Intron-Exon borders. 

. Fig. 13 dK>ws Ihe Genewise output fe^rinietabla 

DETAILED DESCRIPTION OF THE INVENTION 

10 The invention relates to an isolated polynucleotide encoding a lysosomal acid lipase 
polypeptide and being selected fpora the groiQ) consisting of: 

a polynucleotide encoding a lysosomal add lipase polypq)tide conQirising an 
amino add sequence selected fiom tiie group consisting o£ 
annno add sequences which are at least about 54% identical to 
tile ammo add sequmce shown in SEQ ID NO: 2; 
tiie amino add sequence shown in SEQ ID NO: 2; 
amino add sequences which are at least about 54% identical to 
tiie amino addsequmceshowninSEQIDNO: 5; 
the amino add sequence shown in SEQ ID NO:5; 
amino add sequences which are at least about 54% identical to 
the amino add sequence shown in SEQ ID NO: 6; and 
the amino acid sequence shown in SEQ ID NO: 6. 

a polynucleotide comprising tiie sequence of SEQ ID NO: 1, 4 or 7; 



a) 

15 
20 

25 b) 



a polynucleotide which hybridizes under stringCTt conditions to a poly- 

* 

nucleotide specified in (a) and (b); 
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d) a polynucleotide the sequence of which deviates from the polynucleotide 
sequences specified in (a) to (c) due to die degeneration of the genetic code; 
and 

5 e) a polynucleotide which iq>resents a fiagnientyde^ 
apolynucleotide sequence specified in (a) to (d). 

Furtheanoie, it has been discovered by Ae present applicant that a novel lysosomal 
add lipase, particularly a human lysosomal acid lq>ase, is a discovery of the present 
10 invention. Hunian lysosoinal add Upase coxr^xrises an ainino add se^ 

SEQ ID N0:2, 5, or 6. Coding sequences for human lysosomal add lipase are shown 
in SEQ ID N0S:1, 4, and 7. This sequ^ice is located on chromosome 10. 

Human lysosomal add lipase is 53% identical over 92 amino adds to the human 
15 protein id^tified with SwissProt Accession No. P38571 and annotated as 
•^LYSOSOMAL ACID UPASE/CHOLESTEKYL ESTER HYDROLASE 
PRECURSOR (EC 3.1.1.13)" (Fig. 8). Human lysosomal add lipase also is 50% 
identical over 89 amino adds to 136_PROTEIN (SEQ ID NO:2) against 
p£am|hmm|abhydrolase (Pig. 9); 53% over 396 amino adds to 
20 swiss|P38571|LICHJEKJMAN (Fig. 10); and 52% identical over 366 amino adds to 
pdb|lHLG|lHLG-A lipase, gastric (Fig. 1 1). 

Human lysosomal add lipase of the invention is expected to be usefiil for the same 
purposes as previously identified lysosomal add lipase enzymes. Human lysosomal 
25 add lipase is believed to be useful in ther^eudc methods to treat disorders sudi as 
cancer, CNS disorders, obesity, COFD, diabetes, and cardiovascular disorders. 
Human lysosomal add lipase also can be used to screen for human lysosomal acid 
fipase activators and inhibitors. 
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Polvpeptides 

Human lysosomal acid lipase polypeptides according to the invention conqnise at 
least 6, 10, 15, 20, 25, 50, 75, or 93 contiguous amino acids selected from the amino 
acid sequence shown in SEQ ID N0:2, 5, or 6 or a biologically active variant fliereot 
5 as defined below. A lysosomal acid lipase polypeptide of the invention tha:efore can 
be a portion of a lysosomal acid lipase protdn, a fiiU-lengtii lysosomal add lipase 
. protein, or a fusion proton comprising all or a portion of a lysosomal acid %ase 
protein. 

10 BiolosicaUv Active Variants 

Human lysosomal add lipase polypeptide variants \^ch are biologically active, e.g.^ 
retain a lipase activity, also are lysosomal add lipase polypq)tides. Preferably, 
naturally or non-naturally occurring lysosomal add lipase polypq>tide variants have 
amino acid sequences which are at least about 54, 60, 65, or 70, preferably about 75, 

15 80, 85, 90, 96, 96, or 98% identical to the amino add sequence shown in $EQ ID 
N0:2 or a fiagmmt th^eoi Percent identity between a putative lysosonoial add 
lq>ase polypq>tide variant and an amino add sequence of SEQ ID NO-^, 5» or 6 is 
determined using fiie Blast2 aligmneut program (Blo5mn62, B3q)ect 10, standard 
g^etic codes). 

20 

Variations in percent identity can be due, fiir example, to amino add substitutions, 
insertions, or deletions. Amino acid substitutions are defined as one for one amino 
acid replacements. They are conservative in nature when the substituted amino acid 
has similar structural and/or chemical properties. Examples of conservative 
25 replacements are substitution of a leucine with an isoleudne or valine, an aspartate 
with a glutamate, or a threonine with a serine. 

Amino acid iosertions or deletions are changes to or wittiin an amino acid sequ^ce. 
They typicaUyfidlni the range of about 1 to 5 anuno acids. Gmdance m determining 
30 which amino add residues can be substituted, ioserted, or deleted without abolishing 
biological or immunological activity of a lysosomal add lipase polypeptide can be 
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foand using computer programs well known in the aTt> such as DNASTAR software. 
Wheflier an amino acid change results in a biologically active lysosomal acid lipase 
polypq)tide can readily be determined by assaying for lipase activity, as is known in 
the art and described for example, in Example 4, below. 

5 

Fusion Proteins 

Fusion protdns are useful for generating antibodies against lysosomal add lipase 
polypeptide amino add sequences and for use in various assay systems. For 
exaiiq>le, fiision protdns can be used to identify proteins vMdh interact with portions 
10 of a fysosomal acid lipase polypeptide. Protein affinity chromatography or library- 
based assays for protein-protem interactions, such as the yeast two-hybrid or phage 
display systems, can be used for tiiis purpose. Such methods are well known in the 
art and also can be used as dmg screens. 

IS A lysosomal add Iq)ase polypeptide fhaon protein comprises two polypq>tide 
segments fused together by means of a peptide bond. The first polypqptide segment 
conqnises at least 6, 10, 15» 20, 25, 50, 75, or 93 contiguous amino adds of SEQ ID 
NO:2,5, or 6 or of a biologicaUy active variant sudi as those described above. The 
first polypq>tide segment also can conq>rise ftll-lengfh lysosomal add lq>ase protein. 

20 

The second polypeptide segment can be a full-length protein or a protein fingmCTt 
Proteins commonly used in fusion protein construction include p-galactosidase, p- 
glucuronidase, green fluorescent protein (GFP), autofluorescent proteins, including 
blue fluorescent protein (BFP), glutathione-S-transferase (GST), ludferase, 

25 horseradish peroxidase (EDRP), and chloramphenicol acetyltransfoase (CAT). 
Additionally, epitope tags are used in fusion protdn constructions, including 
Mstidine (His) tags, HAG tags, influenza hemagglutinin (EL\) ta^ 
G tags, and thioredoxm (Tnc) tags. Other fiision constmctions can include maltose 
binding protein C^PX S-tag, Lex a DNA binding domain (DBD) fusions, GAL4 

30 DNA binding domain fusions, and herpes shnplex virus (HSV) BP16 proteui fusions. 
A fusion protein also can be engineered to contain a cleavage site located between 
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fiie lysosomal add fipase polypq)tide-eiicodmg sequence and the heterologous 
protein sequence, so that the lysosomal acid lipase polypeptide can be cleaved and 
purified away fix>m the heterologous moiety. 

S Afusionprotduacanbes^thesizedcliemicaUy, Preferably, a 

Vision protein is produced by covalently linking two po^eptide segments or by 
standard procedures in the art of molecular biology. Recombinant DNA meSiods 
can be used to piqpare fiision proteins, for exanq>le, by makii^ a DNA construct 
which comprises coding sequences selected fixma the complement of SEQ ID NO:l, 

10 4, or 7 in propCT reading fiame with nucleotides encodmg the second polypeptide 
segment and expressing the DNA construct in a host cell, as is known in the art 
Many kits for constructing fusion protdns are available fiom conq)anies such as 
Promega Corporation (Madison, WI), Stratagene (La Jolla, CA), CLONTECH 
QVfountain View, CA), Santa Cruz Biotechnology (Santa Cruz, CA), MBL 

IS hiternational Corporation (MIC; Watertown, MA), and (Quantum Biotechnologies 
(Montreal, Canada; 1-^888-DNA-KirS). 

Identification of Species Homolog s 

Species homologs of human lysosomal acid lipase polypeptide can be obtained using 
20 lysosomal add lipase polypeptide polynucleotides (described below) to make 
suitable probes or primers for screwing cDNA expression libraries £t>m other 
species, such as mice, monkeys, or yeast, identifying cDNAs which encode 
homologs of lysosomal acid lipase polypq)tide, and expressing the cDNAs as is 
known in the art 

25 

Pohmucleotides 

A lysosomal add %ase polynucleotide can be single- or double-stranded and 
comprises a coding sequence or tiie complement of a coding sequence for a 
lysosomal add lipase polypq)tide. Coding sequences for human lysosomal add 
30 lipase are shown m SEQ ID N0S:1, 4, and 7. 
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Degenerate nucleotide sequences encoding human lysosomal acid Upase 
polypeptides, as well as homologous nucleotide sequences which are at least about 
50, 55, 60, 65, 70, preferably about 75, 90, 96, or 98% identical to the nucleotide 
sequence shown in SEQ ID N0:1, or 7 or their complements also are lysosomal acid 
5 fipase polynucleotides. Percent sequence identify between tiie sequences of two 
polynucleotides is determined using canxpntea: progcsxns such as AUGK ^ch 
employ the FASTA algontfam, using an afBne gap search with a e^p open penalty of 
-12 and a gap extmsion pmalty of -2. Complementaiy DNA (cDNA) molecules, 
spedes homologs, and variants of lysosomal add lipase polynucleotides which 
10 encode biologically active lysosomal add lipase polypeptides also are lysosomal acid 
lipase polynucleotides. Polynucleotides conspnsing at least 6, 7, 8, 9, 10, 12, 15, 18, 
20, or 25 contiguous nucleotides of SEQ ID N0:1, 4, or 7 or their complements also 
are lysosomal acid Upase polynucleotides. Such polynucleotides can be used, for 
example, as hybridization probes or antisense oligonucleotides. 

15 

Identification ofPoJvnucleotide Vtxriants and Homologs 

Valiants and homologs of the lysosomal add lipase polynucleotides described above 
also are lysosomal acid Upase polynucleotides. Typical^, homologous lysosomal 
add Upase polynucleotide sequ»ces can be identified by hybridization of candidate 

20 polynucleotides to known lysosomal add Upase polynucleotides under stringent 
conditions, as is known in the art For exanq)le, using the foUowing wash 
conditions-2X SSC (0.3 M NaCl, 0.03 M sodium dtrate, pH 7.0), 0.1% SDS, room 
tempaature twice, 30 minutes each; flien 2X SSC, 0.1% SDS, 50 once, 30 
minutes; then 2X SSC, room temp^atore twice^ 10 minutes each— homologous 

25 sequences can be identified ^^ch contain at most about 25-30% basepair 
mismatches* More preferably, homologous nucldc add strands contain 15-25% 
basepair mismatches, even more preferably 5-15% basepair mismatches. 

Species homologs of the lysosomal add Upase polynucleotides disclosed herein also 
30 can be identified by making suitable probes or primers and screening cDNA 
expression Ubraries fiiom other species, such as mice, monkeys, or yeasL Human 
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variants of lysosomal add lipase polynucleotides can be identified, for example, by 
screening buman cDNA egression libraries. It is well known that tiiie of a 
double-stianded DNA decreases by 1-L5 with every 1% decrease in homology 
CBonn^ et d., J. Mol Biol 81, 123 (1973). Variants of human lysosomal add 
5 lipase polynucleotides or fysosomal add lipase polynucleotides of other species can 
therefbfie be identified by hybridizing a putative homologous lysosomal add lipase 
polynucleotide with a polynucleotide having a nucleotide sequence of SBQ ID NO:l, 
4, or 7 or flie (xmiplement Ihoreof to form a test hybrid. Hie melting ten^erature of 
the test hybrid is conq>aied with the melting temperature of a hybrid conoprising 
10 polynucleotides having perfectly complementary nucleotide sequences, and the 
number or pox^ent of basqpair mismatches witiiin the test hybrid is calculated. 

Nucleotide sequences which hybridize to lysosomal add lipase polynucleotides or 
their complements following stringent hybridization and/or wash conditions also are 
15 lysosomal add lipase polynucleotides. Strin^t wash conditions are well known 
and understood in tiie art and are disclosed, for example, in Sambrook et £d.^ 
Molecular Cloning: A Laboratory Manual, 2d ed^ 1989, at pages 9.50-931. 

Typically, for stringoit hybridization conditions a combination of teoqierature and 
20 salt concentxation should be chosen that is qipronmately 12-20 below the 
calculated Tm of the hybrid under study. The Tm of a hybrid between a lysosomal 
add lipase polynucleotide having a nucleotide sequence shown in SEQ ID N0:1, 4, 
or 7 or the complement thereof and a polynucleotide sequaice which is at least about 
50, preferably about 75, 90, 96, or 98% identical to one of those nucleotide 
25 sequences can be calculated, for example, using the equation of Bolton and 
McCarthy, Proc Natl Acad. Set aSjL 48, 1390 (1962); 
T„ = 8L5 T - 16.6Gogio[Na^) + 0.41(%G + Q - 0.63(%fomiamide) - 600//), 
where / = the length of the hybrid in basqpairs. 
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Stringent wash conditions include, for example, 4X SSC at 65 ^C, or 50% 
fonnamide, 4X SSC at 42 X or 0.5X SSC, 0.1% SDS at 65 Highiy stringent 
wash conditions include, for exanq>le, 02X SSC at 65 ^C. 

5 Preparation of Polynucleotides 

A lysosraial acid lipase po^ucleotide can be isolated fiee of other cellular 
conqK>nents such as membrane components, proteins, and lq>ids. Polynucleotides 
can be made by a cell and isolated using standard nucleic add purification 
techniques, or synthesized umig an anQ>lificaiion technique^ such as the polymerase 

10 chain reaction (PGR), or by using an automatic synthesizer. Methods for isolating 
polynucleotides are routine and are known in die art Any such technique for 
obtaining a polynucleotide can be used to obtain isolated lysosomal add hpase 
polynucleotides. For example, restriction enzymes and probes can be used to isolate 
polynucleotide fragments whidi comprises lysosomal add lipase nucleotide 

15 sequences* isolatedpolymicleotidesareinpr^arations which are fi:ee or at least 70, 
80, or 90% free of other molecules. 

Human fysosomal add lipase cDNA molecules can be made with standard molecular 
biology techniques, using lysosomal add lq)ase mR!NA as a tenqilate. Human 
20 lysosomal add Iqpase cDNA molecules can thereafter be rq)Iicated using molecular 
biology techniques known in tiie art and disclosed in m^nnaTg such as Sambrook et 
al. (1989). An amplification technique, such as PGR, can be used to obtain 
additional copies of polynucleotides of the invention, using either human genomic 
DNA or cDNA as a tenqplate. 

25 

Alternatively, synth^c chemistry techmques can be used to synthesizes lysosomal 
add lq)ase polynucleotides. The degeneracy of the genetic code allows alternate 
nucleotide sequences to be synthesized which wUl encode a lysosomal add lipase 
polypeptide having, for example, an ammo add sequence shown m SEQ ID N0:2, 5, 
30 or 6 or a biologically active variant thereof 
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Extendim Polynucleotides 

The partial sequence disclosed herein can be used to identify the corresponding fiiU 
length gene fiom which it is derived The partial sequences can be nick-translated or 
end-labeled with using polynucleotide kinase using labeling methods knowu to 
5 those with skill in tiie art ^ASic Methods m Molecular Biology, Davis et a/., 
eds., Elsevier Press, 1986)* A lambda literary prepared fiom human tissue can 
be directly screened with the labeled sequences of intarest or the library cap be 
converted en masse to pBluescript (Stratagene Cloning Systems, La JoUa, Cali£ 
92037) to fiuiilitate bacterial colony screening (see Sanibrook et a/., MOLECULAR 
10 Clomng: a Laboratory Manual, Cold Spring Harbor Laboratory Press (1989, 
Pg- 1-20)- 

Both methods are well known in the art Briefly, filters with bacterial colonies 
containing the library in pBluesoipt or bacterial lawns containing lambda plaques are 

IS denatured, and tiie DNA is fixed to the filt^. The filt^ are hybridized with the 
labeled probe using hybridization conditions described by Davis et al,, 1986, The 
partial sequences, cloned into lambda or pBluescrq)^ can be used as positive controls 
to assess background binding and to adjust the hybridization and washing 
stringencies necessary for accurate clone identificatiorL • The resulting 

20 autoradiograms are corqpared to diq>licate plates of colonies or plaques; each 
exposed spot corresponds to a positive colony or plaque. The colonies or plaques are 
selected, expanded and the DNA is isolated fix>m the colonies for fiuthCT analysis and 
sequencing. 

25 Positive cDNA clones are analyzed to determine the amount of additional sequence 
tiiey contain using PGR with one primer fix>m the partial sequence and tiie other 
primer fix)m the vector. Qones witti a larger vector-insert PGR product than tiie 
origmal partial sequence are analyzed by restriction digestion and DNA sequencing 
to determine wheth^ lliey contain an insert of the same size or similar as the inRNA 

30 size detennined fiom Northern blot Analysis. 
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Once one or more overlapping cDNA clones are identified, the complete sequence of 
the clones can be determined, for example after exonuclease m digestion 
(McCombie et cd.. Methods 5, 33-40, 1991). A series of deletion clones are 
generated, each of which is sequmced The resulting overlying sequences are 
S assembled into a single contiguous sequence of high redundancy (usually tiuee to 
five overlying sequences at each nucleotide position), lesutting in a highly accurate 
final sequence. 

Various PCR-based methods can be used to extend fiie nucleic acid sequences 
10 disclosed herem to detect upstream sequences such as promote and regulatory 
elements. For example, restriction-site PGR uses universal primers to retrieve 
unknown sequence adjacent to a known locus (Sarkar, PCR Methods Applic. 2, 
318-322, 1993). Genomic DNA is first anaplified in the presence of a primer to a 
linker sequmce and a primer specific to the known region. The anaplified sequences 
IS are then subjected to a second round of PGR with the same linkra: primer and another 
specific primor int^nal to the first one. Products of each round of PCR are 
transcribed wifli an appropriate RNA polymerase and sequmced using reverse 
transcriptase. 

20 Inverse PCR also can be used to anq)]ify or extend sequraces using divergent primers 
based on a known region (Triglia et cd.. Nucleic Acids Res. 16y 8186, 1988). Prnners 
can be designed using commercially available software, such as OUGO 4.06 Primer 
Analysis software (National Biosciences Inc., Plymoufli, Minn.), to be 22-30 
nucleotides in length, to have a GC content of 50% or more, and to anneal to the 

25 target sequence at temperatures about 68-72 ^C. The method uses several restriction 
enzymes to graerate a suitable fi:agment in the known region of a gene. The 
firagment is thw dicularizedby intramolecular ligation and used as aPCR template. 

Another method which can be used is capture PGR, which involves PCR 
30 amplification of DNA fi:agments adjacent to a known sequence in human and yeast 
artificial chromosome DNA (Lagerstrom et aL, PCR Methods Applic. i, 111-119, 
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1991). In fhis method, nmltiple restriction enzyme digestions and ligations also can 
be used to place an engineered double-stranded sequoice into an unknown firagmmt 
of the DNA molecule before performing PGR. 

5 Another method which can be used to retrieve unknown sequences is that of Paricer 
et al.. Nucleic Acids Res. 19, 3055-3060, 1991). Additionally, PGR, nested primers, 
andPROMCXTEElFINDER libraries (CLONIECH, Palo Alto, Cali£) can be used to 
walk genomic DNA ((XONraOH, Palo Alto, This process avoids the need 

to screen libraries and is usefiil in finding intron/exon junctions. 

10 

When screening for fidl-length cDNAs, it is preferable to use libraries tiiat have been 
size-selected to mclude larger cDNAs. Randomly-primed libraries are preferable, in 
that they will contain more sequences which contain tiie 5* re^ons of genes. Use of 
a randomly |mmed library may be especially preferable for situations in which an 
15 oligo d(T) library does not yield a full-length cDNA Genomic libraries can be 
useful for ext^ision of sequence into 5' non-transcribed regulatory regions. 

Commercially available capillary electrophoresis systems can be used to analyze the 
size or confirm tiie nucleotide sequence of PGR. or sequencing products. For 

20 example, capillary sequendng can employ flowable polymers foe electrc^horetic 
separation, four different fluorescent dyes (one for each nucleotide) which are laser 
activated, and detection of the emitted wavelengths by a charge coupled device 
camera. Output/light intensity can be converted to electrical signal using jqjpropriate 
software (e.g. GENOTYPER and Sequoace NAVIGATOR, Peridn Elmer), and the 

25 entire process fix>m loading of sanq)les to computer analysis and electronic data 
display can be computer controlled. Capillary electrophoresis is especially preferable 
for the sequencing of small pieces of DNA which might be present in limited 
amounts in a particular sample. 
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Ohtcdning Polypeptides 

Human lysosomal acid lipase polypeptides can be obtained, for example, by 
purification fix)m human cells, by expression of lysosomal add lipase poly- 
nucleotides, or by direct chemical synthesis. 

5 

Protein Purification 

Human lysosomal add lipase polypeptides can be purified fiom any cell wfaidi 
expresses flie enzyme, including host cells which have been tcans&cted ^^n&x 
lysosomal add lq>ase expression consfructs. A purified lysosomal add lipase * 

10 polypeptide is sq)arated from other compounds whidi nonnally associate with the 
lysosomal add lipase polyp^tide in the cell, such as certain proteins, caibohydrates, 
or lipids, using methods well-known in the art Such methods include, but are not. 
limited to, size exclusion chromatogr^hy, ammonium sul&te fi:actionation, ion 
exdiange chromatography, affinity chromatogng>hy, and preparative gel electro- 

15 phoresis. A preparation of purified lysosomal acid lipase polypeptides is at least 
80% pure; preferably, the prq>arations are 90%, 95%, or 99% pure. Purity of the 
preparations can be assessed by any means known in the art, such as SDS-poly- 
acrylamide gel electrophoresis. 

20 Expression of Polynucleotides 

To esqiress a lysosomal add lipase polynucleotide, fhe polynucleotide can be inserted 
into an expression vector which contains the necessary elements for the transcription 
and translation of the inserted coding sequence. Methods whidi are well known to 
those skilled in the art can be used to constmct e3q>ression vectors containing 

25 sequences encoding lysosomal acid hpase polypeptides and appropriate 
transcriptional and translational control elements. These methods include in vitro 
recombinant DNA techniques, synthetic techniques, and in vivo genetic 
recombinatioiL Such techniques are desaibed, for example, in Sambrook et al. 
(1989) and in Ausubel et oZ., CURRENT Protocx)LS IN MOLECULAR BIOLOGY, John 

30 Wiley & Sons, New Yoric, N. Y., 1989. 
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A variety of expression vector/bost systems can be utilized to contain and express 
sequences encoding a lysosomal acid lipase polypeptide. These include, but are not 
limited to, microoiganisnis, such as bacteria transformed witii recombinant 
bacteriophage, plasmid, or cosmid DNA. expression vectors; yeast transformed with 
5 yeast expression vectors, insect cell systems infected with virus expression vectors 
(ag:, Jbaculovirus), plant cell syst^ns transformed with virus expression vectors {e.g.^ 
cauliflower mosaic virus, CaMV; tobacco mosaic virus, TMV) or wifii bacterial 
esqnession vectors (e.g., Ti or pBR322 plasmids), or animal cell syst^ns. 

10 The control elements or regulatory sequences are those non-translated regions of the 
vector — enhancers, promoters, 5* and 3' untranslated regions — which interact with 
host cellular proteins to carry out transcription and translatioiL Such elements can 
vary in their strength and specificity. Depending on the vector system and host 
utilized, any number of suitable transcription and translation elements, including 

IS constitotive and inducible promoters, can be used. For exanq>le^ when cloning in 
bacterial systms, tndudble promotesrs such as the hybrid lacZ promoter of the 
BLUESCRIPT phagemid (Stiatagene, LaJoUa, CM£) or pSPORTl plasmid (Life 
Technologies) and the like can be used. The baculovinis polyfaedrin promoter can 
be used in insect cells. Promoters or enhancers derived fiom tiie genomes of plant 

20 cells (e.g:, heat shock, RUBISCO, and storage protein genes) or fix>m plant viruses 
(e.gi, viral promoters or leader sequences) can be cloned into the vector. In 
TnamTTTq^TaTi cell systems, promoters fipom mammalian genes or from mammalian 
viruses are preferable. If it is necessary to generate a cell line that contains multiple 
copies of a nucleotide sequence encoding a lysosouGial acid lipase polypeptide, 

25 vectors based on S V40 or EBV can be used with an sqppropriate selectable marker. 

Bacterial and Yeast Expression System 

In bacterial systems, a number of expression vectors can be selected dq>ending upon 
the use intended for the lysosomal add lipase polypeptide. For example, when a 
30 large quantity of a lysosomal acid lipase polypeptide is needed for flie induction of 
antibodies, vectors which direct high level expression of fusion proteins that are 
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readily purified can be used Such vectors include, but are not limited to, 
multifunctional E. coli cloning and expression vectors such as BLUESCRIPT 
(Stratagme). In a BLUESCRIPT vector, a sequence encoding the lysosomal acid 
lipase polypq)tide can be ligated into the vector in fi:ame vdth sequences for tiie 
5 amino-teaninal Met and the subsequent 7 re^dues of p-gdlactosidase so that a 
hybrid protein is produced. pIN vectors (Van Heek6& Schuster, ^ jB/oil Chem. 264^ 
5503-55Q9, 1989) or pGEX vectors (Prom^ Madison, Wis.) also can be used to 
express foreign polypeptides as fusion proteins with ghitaihione S-liansferase (GST). 
In general, such fusion proteins are soluble and can easily be purified fixmi lysed 
10 cells by adsorption to glutathione-agarose beads followed by elution in the presence 
of fiiee glutathione. Proteins made in sudi systems can be designed to include 
hq)arin, forombin, or &ctor Xa protease cleavage sites so tiiat the cloned i>olypeptide 
of interest can be released fitnn Ate GST moiety at wilL 

15 in the yeast Saccharomyces cerevisiae, a number of vectors containing constitutive 
or inducible pnxmotea:s such as alpha foctor, alcohol 03ddase, and PGH can be used. 
For reviews, see Ausubel et al. (1989) and Grant et al.. Methods EnzymoL 153^ 
516-544, 1987. 

20 Plant and Insect Expression Systems 

If plant expression vectors are used, the e}q>Tession of sequences encoding lysosomal 
acid lipase polypeptides can be driven by any of a number of promoters. For 
example, viral promoters such as the 35S and 19S promoters of CaMV can be used 
alone or in combination with tiie omega leader sequence fiom TMV (Takamatsu, 

25 EmO J. 5, 307-31 1, 1987). Altematively, plant promoters such as the small subunit 
of RUBISCO or heat shock promoters can be used (Coruzzi et al., EMBO J, J, 
1671-1680, 1984; BrogHe et al^ Science 224, 838-843, 1984; Winter et al.. Results 
Probl Cell Differ. 17, 85-105, 1991). These constructs can be introduced mto plant 
cells by direct DNA transformation or by pathogen-mediated transfection. Such 

30 techniques are described in a number of generally available reviews (e,g:, Hobbs or 
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Muiray, in McGraw Hill Yearbook of Science and TEOiNOLOGy, McGraw Hill, 
New York, NT., pp. 191-196, 1992). 

An insect system also can be used to express a Ij^somal acid lq)ase polypeptide. 
5 For exanq)le, in one mch system Autogr^f^ cdliformca nuclear polyhediosis virus 
(AcNPV) is used as a vector to e^giiess fordign g&iG&mSpodoptera frug^erda cells, 
or in Trichophma larvae. Sequences encoding lysosomal add Iqiase polypeptides 
can be cloned into a non-essential region of the virus, such as the pol^edxin gene, 
and placed under control of the polyhedrin promoter. Successfiil insertion of 
10 lysosomal add lq)ase polypeptides will rend^ the polyhedrin gene inactive and 
produce recombinant virus lackmg coat protein. The recombinant viruses can then 
be used to infect S. frugiperda cells or Trichoplnsia larvae in which lysosomal add 
lipase polypeptides can be expressed (Engelhard et al., Proc. Nat. Acad Set 91, 
3224-3227, 1994). 

15 

Mammalian Expression Systems 

A number of viral-based expression systems can be used to express lysosomal add 
Hpase polypeptides in mammalian host cells> For example, if an adenovirus is used 
as an expression vector, sequences encoding lysosomal add lipase polypeptides can 

20 be Ugated into an adenovirus transcription/translation conq>lex conq>rising the late 
promotCT and tripartite lead^ sequence. Insertion in a non-essential Bl or E3 re^on 
of the viral genome can be used to obtain a viable virus which is cicpable of 
expressing a lysosomal acid lipase polypeptide in infected host cells (Logan & 
Shenk, Proc. Natl Acad. Set 8U 3655-3659, 1984). If desked, transcription 

25 enhancers, such as the Rous sarcoma virus (RSV) enhancer, can be used to increase 
expression in mammalian host cells. 

Hmnan artificial chromosomes (HACs) also can be used to deliver larger firagments 
of DNA than can be contained and expressed in aplasmid. HACs of 6M to lOM are 
30 constructed and delivered to cells via conventional delivery methods (e.g. , liposomes, 
polycationic amino polymers, or vesicles). 
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Spedfic initiation signals also can be used to achieve more e£5dent translation of 
sequences encoding lysosomal acid lipase polypeptides. Such signals include the 
ATG initiation codon and adjacent sequences. In cases where sequences encoding a 
5 lysosomal acid lipase polypq>tide, its initiation codon, and iq>stream sequences are 
inserted into the ^propriate expression vector, no additional transcriptional or 
translational control signals may be needed. However, in cases wliere only coding 
sequence^ or a fiagment tiiereo^ is inserted, exogenous translational control signals 
(including the ATG initiation codon) should be provided. The initiation codon* 
10 should be in the correct reading fiame to ensure translation of Ihe entire insert 
Exogenous translational elem^its and initiation codons can be of various origins, 
both natural and synthetic. The ef&ciency of expression can be enhanced by the 
inclusion of enhancers which are appropriate for the particular cell syst^ which is 
used (see Scharf al^ Results ProbL Cell Differ. 20^ 125-162, 1994). 

15 

HastCeUs 

A host cell strain can be chosen for its ability to modulate tiie expressioB of the 
inserted sequences or to process ttie expressed lysosomal add Iqiase polypq)tide in 
the desired fa^on. Such modificaticms of the polypeptide include, but are not 

20 limited to, acetylation, carboxylation, glycosylation, phosphorylation, lipidation, and 
acylation. Post-translational processing which cleaves a **prepro*' fonn of the 
polypeptide also can be used to fecilitate correct insertion, folding and/or jfimction. 
Dififerent host cells which have specific cellular machinery and characteristic 
mechanisms for post-translational activities (e.g., CHO, HeLa, MDCK, HEK293, and 

25 WBS), are available from the American Type Culture Collection (ATCC; 10801 
University Boulevard, Manassas, VA 20110-2209) and can be chosm to ensure the 
correct modification and processing of the foreign protdn. 

Stable expression is preferred for long-tom, high-yield production of recombinant 
30 proteins. For example, cell lines which stably express lysosomal acid lipase poly- 
peptides can be transformed using expression vectors whidi can contain viral origins 
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of replication and/or endogenous expression elements and a selectable maiker gene 
on the same or on a sqpaiate vector. Following the introduction of the vector, cells 
can be allowed to grow for 1-2 days in an enriched medium before they are switched 
to a selective medium. The puxpose of the selectable maiker is to confer resistance to 
S selection, and its presence allows growth and tecoveay of cells which successfiiUy 
esqpiess .the introduced lysosomal acid lq>ase sequeoces. Resistant clones of stably 
transfonned cells can be prolifecated using tissue culture techniques impropriate to 
tiiecelltype. See, for example, Akimal Cell CULTURE 

10 Any number of selection systems can be used to recov^ transformed cell lines. 

These include, hut are not linuted to, &e herpes simplex virus thymidine kinase 
(Wigler et al. Cell 11, 223-32, 1977) and adenine phosphoribosyltransferase (Lowy 
et al.. Cell 22, 817-23, 1980) genes which can be employed in tk' or aprf cclis, 

IS respectively. Also, antimetabolite, antibiotic, or heifoidde resistance can be used as 
tiie basis for selection. For example, coiifeis resistance to methotrexate (Wigler 
et d., Proc Natl Acad ScL 77, 3567-70, 1980), Tq>t confers resistance to the 
aminoglycosides, neomycin and G-418 (Colbere-GanQiin et al^ J. Mot Biol 150, 
1-14, 1981), and ah and pat confer resistance to cUorsulfiiion and phosphinotricin 

20 acetyltransfiarase, respectively (Murray, 1992, supra). Additional selectable genes 
have been described. For example, trpB allows cells to utilize indole in place of 
tryptophan, or hisD, which allows cells to utilize histinol in place of histidine 
(Elartman & MulUgan, Proc. Natl Acad ScL 85, 8047-51, 1988). Visible markers 
such as anihocgranins, ^-glucuronidase and its substrate GUS, and luciforase and its 

25 substrate ludferin, can be used to identify transformants and to quantify the amount 
of transient or stable proteui e3q>ression attributable to a specific vector system 
(Rhodes etal.. Methods Mol Biol 55, 121-131, 1995). 

Detecting Expression 

30 Although the presence of marker gene e>q)ression suggests that the lysosomal acid 
lipase polynucleotide is also preset, its presence and egression may need to be 
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confnned For example, if a sequence encoding a lysosomal acid lipase polypeptide 
is inserted within a maik^ gene sequence, transformed cells containing sequences 
which encode a lysosomal acid lipase polypeptide can be identified by the absence of 
maiker gene function. Alternatively, a marker gene can be placed in tandem with a 
5 sequence encoding a lysosomal acid lipase polypqitide wider the control of a single 
promoter. Expression of fiie maricer gene in response to induction or selection 
usually indicates e}qpression of the lysosomal add Iqiase polynucleotide. 

Alternatively, host cells which contain a lysosomal add lipase polynucleotide and 
10 which express a lysosomal add lipase polypeptide can be identified by a variety of 
procedures known to tiiose of skUl in the art These procedm:es include, but are not 
limited to, DNA-DNA or DNA-KNA hybridizations and protein bioassay or 
immunoassay techniques which include membrane, solution, or chip-based 
technologies for the detection and/or quantification of nucleic add or protdn. For 
IS example, the pijesence of a polynucleotide sequence encoding a lysosomal add lipase 
polypqitide can be detected by DNA-DNA or DNA-RNA hybridization or 
anq>lification using piobes or fi:agments or firagments of polynucleotides ocoding a 
lysosomal add lipase polypeptide. Nucldc add anq>lification-based assays involve 
the use of oligonucleotides selected from sequences encoding a lysosomal acid lipase 
20 polypeptide to detect transfbrmants which contain a lysosomal add lipase 
polynucleotide. 

A variety of protocols for detecting and measuring the expression of a lysosomal add 
lipase polypq>tide, using eitiier polyclonal or monoclonal antibodies specific for the 

25 polypeptide, are known in the art Exan^les include enzyme-linked immunosori>ent 
assay (EUSA), radioimmunoassay (RIA), and fluorescence activated cell sorting 
OF ACS). A two-site, monoclonal-based immunoassay using monoclonal antibodies 
reactive to two non-interfering qiitopes on a lysosomal add lipase polypeptide can 
be used, or a competitive binding assay can be 6aq>loyed. These and other assays are 

30 described m Hampton et ai. Serological MQbthods: A Laboratory Manual, 
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APS Press, St Paul, Minn., 1990) and Maddox et d., J. Exp, Med 158, 1211-1216, 
1983), 

A wide variety of labels and conjugation techniques are known by tbose skilled in the 
5 art and can be used in various nucleic add and amino add assays. Means for 
ptodudiig labeled hybridization or PGR probes fyr detecting sequences related to 
polynucleotides eDCoding lysosomal acid lipase polypeptides include oUgolabeling, 
nick translation^ end-labeling, or PGR anq>lification using a labeled nucleotide. 
Alternatively, sequences encoding a lyso&cnnal add Hpase polypeptide can be doned 

10 into a vector for the producdon of an mRNA probe. Such vectors are known in the 
art, are commercially available, and can be used to synthesize RNA probes in vitro 
by addition of labeled nucleotides and an ^ropriate RNA polymerase such as T7, 
T3, or SP6. These procedures can be conducted using a variety of commerdally 
available kits (Amersham Phaimada Biotech, Promega, and US Biochemical). 

15 Suitable reporter molecules or labels whidi can be used for ease of detection inchide 
radionuclides, enzymes, and fluorescent, chemiluminescent, or chromogenic agents, 
as well as substrates, co&cfcors, inhibitors, magnetic particles, and Ihe like. 

Expression and Purification ofPohpeptides 

20 Host cells transformed wifli nucleotide sequences encoding a lysosomal acid lipase 
polypeptide can be cultured under conditions suitable for the expression and recovery 
of the protein fixim cell culture. The polypeptide produced by a transformed cell can 
be secreted or contained iotracellularly dq)endiing on the sequence and/or the vector 
used As will be imderstood by those of skill in the art, expression vectors containing 

25 polynucleotides winch encode lysosomal add lipase polypeptides can be designed to 
contain signal sequences which direct secretion of soluble lysosomal add lipase 
polypq>tides througjh a prokatyotic or eukazyotic cell membrane or v^di direct the 
membrane insertion of membrane-bound lysosomal add lipase polypeptide. 

30 As discussed above, other constmctions can be used to join a sequence encoding a 
lysosomal acid lipase polypeptide to a nucleotide sequence encoding a polypeptide 
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domain which will fecilitate purification of soluble proteins. Such purification 
&cilitating domains include, but are not limited to, metal chelating peptides such as 
histidine-tiyptophan modules that allow purification on immobilized metals, protein 
A domains that allow purification on immobilized immunoglobulin, and the domain 
S utilized in the FLAGS extension/afGniiy purification system (Emmunex Ckirp., 
Seattie, Wash.). IndusiQn of deavable linlmr s^ences such as those specific for 
Factor Xa or eoteixikinase (bivifrogen, San Die^, CA) between Ihe purification 
domain and the lysosomal acid lipase polypeptide also can be used to fiidlitate 
purificatioiL One such expression vectenrpnivides for esqiression of ^ 

10 containing a lysosomal acid lipase polypq>tide and 6 histidine residues preceding a 
tiiioredoxin or an enterokinase cleavage site. The histidine residues facilitate 
purification by IMAC immobilized metal ion ajQBmity chromatogr^hy, as described 
in Porath et cd., Prot Exp. Furif 3, 263-281, 1992), while Ae enterokinase deavage 
site provides a means for purifying the lysosomal add lipase polypeptide fiom the 

15 fiisionprotdn. Vectors wMch contain fusion proteins are disclosed in Kn>U o/.^ 
DNA Cell Biol. 12, 441-453, 1993. 

Chemical Synthesis 

Sequences encoding a lysosomal add lipase polypeptide can be synthesized, in 
20 whole or in part, using chemical methods well known in the art (see Camtiiers et cd^ 
Nucl Acids Res. Synq>. Ser. 215-223, 1980; Hom et cd. Nucl Adds Res. Symp. Ser. 
225-232, 1980). Alternatively, a lysosomal add lipase polypeptide itself can be 
produced using chemical methods to synthesize its amino add sequence, such as by 
direct peptide synthesis usmg solid-phase tecbniqaes (Meacrifield, J. Am. Chem. Soc. 
25 85, 2149-2154, 1963; Roberge et al.. Science 269, 202-204, 1995). Protdn synthesis 
can be perfonned using inanual techiuques or by autoinatioiL Automated synthesis 
can be achieved, for example, using Applied Biosystems 431A Peptide Synthesize 
(Peddn Elme). Optionally, fiagments of lysosomal add lipase polypeptides can be 
separately synthesized and combined using chemical methods to produce a fuU- 
30 length molecule. 
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The newly synthesized peptide can be substantially purified by preparative high 
performance liquid chromatography (e.g., Creighton, PROTEINS: STRUCTURES AND 
Molecular Principles, WH Freeman and Co., New York, N.Y., 1983). The 
composition of a synthetic lysosomal acid lipase polypeptide can be confinned by 
5 amino acid analysis or sequencing (e.g., the Edman degradation procedure; see 
Creighton, siqn-a). Additionally, any portion of the amino acid sequence of the 
lysosomal acid lipase polypeptide can be altered during dhrect synthesis and/or 
combined usmg diffldcal methods witii seqi^^ fiom other proteins to produce a 
variant polypeptide or a fiision protein. 

10 

Production of Altered Pohrpeptides 

As will be understood by those of skill in the art, it may be advantageous to produce 
lysosomal add lipase polypq)tide-encoding nucleotide sequences possessmg 
non-naturally occurring codons. For 6x:anq>l6, codoos preferred by a particular 
15 prokaryotic or eukaryotic host can be selected to increase flie rate of protein 
eaqiression or to produce an RNA transcript having desirable properties, sudi as a 
half-life wldch is longer than that of a transcript generated fiom the naturally 
occurring sequence. 

20 The nucleotide sequences disclosed herein can be engineered using methods 
generally known in the art to alter lysosomal add lipase polypeptide-encoding 
sequences for a variety of reasons, including but not hmited to, alterations which 
modify the cloning, processing, and/or expression of the polypeptide or mRNA 
product DNA shufQing by random fiagmentation and PCR reassembly of gene 

25 fiagments and synthetic oligonucleotides can be used to engineer tiie nucleotide 
sequences. For example, site-directed mutagenesis can be used to insert new 
restriction sites, alter glycosylation patterns, diange codon preference, produce splice 
variants, introduce mutations, and so forth. 
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Antibodies 

Any type of antibody known in the art can be generated to bind specifically to an 
epitope of a lysosomal add lipase polypeptide. **Antibody" as used herein includes 
intact immunoglobulin molecules, as well as fi:agments thereof such as Fab, F(ab')2, 
5 and Fv, which aro caspuble of binding an epitope of a lysosomal add lipase 
polypeptide. Typically, at least 6, 8, 10, or 12 contiguous amino adds are required to 
fimn an q>itop6. However, epitopes ^ch involve nonrcontiguous amino adds may 
require more, e.g., at least 15, 25, or 50 amino adds. 

10 An antibody which spedfically binds to an epitope of a lysosomal acid Hpase 
polypeptide can be used therapeutically, as well as in immunochemical assays, such 
as Weston blots, ELISAs, radioimmunoassays, immunohistochemical assays, 
iixnnuiiopredpitatioris, or otho: immunochemical assays known in the art Various 
immunoassays can be used to idoitify antibodies having the desired specifidty. 

15 Numerous inotocols for conq>etitive binding or immunoradiometric assays are well 
known in the art Such immunoassays typically involve the measurement of complex 
formation between an inummogen and an antibody whidi spedfically binds to the 
iimnunogCT. 

20 Typically, an antibody which specifically binds to a lysosomal add tipase 
polypqptide provides a detection signal at least 5-, 10-, or 20-foId hi^er tiian a 
detection signal provided with other proteins when used in an immunochemical 
assay. Prefi^rably, antibodies which specifically bind to lysosomal add lipase 
polypeptides do not detect otiier proteins in immunochemical assays and can 

25 immunopredpitate a lysosomal add lipase polypeptide fi:om solution. 

Human lysosomal acid lipase polypeptides can be used to immunize a mammal, such 
as a mouse, rat, rabbit, guinea pig, monkey, or human, to produce polyclonal anti- 
bodies. If desired, a lysosomal add hpase polypeptide can be corrugated to a carrier 
30 piotein, such as bovine serum albumin, thyroglobulin, and keyhole limpet hano- 
cyanin. Depending on the host spedes, various adjuvants can be used to increase the 



wo 02/36754 



PCT/EPOl/12382 



-30- 

jnununological response. Such adjuvants include, but are not limited to, Freund's 
adjuvant, minCTal gels (e.g., aluminum hydroxide), and sur&ce active substances 
(eg. lysolecifhin, pluronic polyols, polyanions, peptides, oil emulsions, keyhole 
limpet hemocyanin, and dinitcophenol). Among adjuvants used in humans, BCG 
5 (bacilli ddmette-Guerin) and Corynehacteriim parvum are especially uscM. 

Monoclonal antibodies which specifically bind to a lysosonoal add lipase polypeptide 
can be prq>ared using any technique which provides for the producticm of antibody 
molecules by continuous cell lines in culture. These technigues include, but are not 
10 limited to, the hybridoma technique, the human B-*cell hybridoma technique^ and fhe 
EBV-hybridoma technique (Kohl«: et aly Nature 256, 495-497, 1985; Ko2ibor et al., 
J. Immunol Methods 81, 31-42, 1985; Cote et al., Proc Natl. Acad. ScL 80, 
2026-2030, 1983; Coleer a/.,M>i CellBioL 62, 109-120, 1984). 

15 In addition^ techniques developed for the production of **chimeiic antibodies," the 
splidng of mouse antibody genes to human antibocfy genes to obtain a molecule with 
appropriate antigrai specificity and biological activity, can be used (Morrison et d.. 
Proa Natl. Acad ScL 81, 6851-6855, 1984; Neubcrger et Nature 312, 604-608, 
1984; Takeda et al. Nature 314, 452-454, 1985). Monoclonal and other antibodies 

20 also can be ^luunanized" to prevent a patient fiom mounting an immune response 
against tiie antibody wh^ it is used therapeutically. Such antibodies may be 
sufficiently similar in sequence to human antibodies to be used directiy in ther^y or 
may require alteration of a few key residues. Sequence differences between rodent 
antibodies and human sequences can be mixiimized by replacing residues which 

25 differ fiom those in the human sequences by site directed mutagenesis of individual 
residues or by grating of entire conplementarity detamining regions. Alternatively, 
humanized antibodies can be produced using recombinant methods, as described in 
GB2188638B. Antibodies which specifically bind to a lysosomal acid lipase 
polypeptide can contain antigen binding sites which are either partially or fiiUy 

30 humanized, as disclosed in U.S. 5,565,332. 
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Altmiaiively, tecbniques described for the production of single chain antibodies can 
be ad^ted using methods known in the art to produce single chain antibodies which 
specifically bind to lysosomal acid Upase polypeptides. Antibodies with related 
specificity, but of distinct idiotypic composition, can he generated hy chain shufiOing 
5 fiom random combinatorial immunoglobin libraries (Burton, Proc. Natl Acad Set 
11120-23, 1991). 

Single-chain antibodies also can he constructed using a DNA an^lification method, 
such as PGR, using hyhridoma cDNA as a teaq>late (Thirion et al., 1996, Eur. X 
10 Cancer Frev. 5, 507-11). Single-chain antibodies can he mono- or bispecific, and 
can be bivalent or tetravalent Construction of tetravalent, bispecific single-chain 
antibodies is taugiht, for example, in Ck>lonia & Morrison, 1997, Nat. BiotechnoL 15^ 
159-63. Construction of hivalent, bispecific siDg;le-chain antibodies is taug^it in 
Mallender& Voss, 1994,^ Biol Chem. 269, 199-206. 

15 

A nucleotide sequence encoding a single-chain antibody can he constructed usmg 
manual or automated nucleotide synthesis, cloned into an esqiression coiistruct iising 
standard recomhtnant DNA methods, and introduced into a cell to esqness tiie coding 
sequence, as described below. Alternatively, siag(le-chain antibodies can be 
20 produced directly using, for example, filamentous phage technology (Veifaaar et a/., 
1995, bit. J. Cancer 61, 497-501; Nicholls et a/., 1993, X Immunol Metk 165, 
81-91). 

Antibodies which specifically bind to lysosomal acid lipase polypeptides also can be 
25 produced hy inducing in vivo production in the Iyiiq)hocyte population or by 
screening immuno^ohulm libraries or panels of highly specific binding reagents as 
disclosed in the literature (Qrlandi et al., Proc. Natl Acad ScL 86, 3833-3837, 1989; 
Winter et al.. Nature 349, 293-299, 1991). 

30 Other types of antibodies can be constructed and used therapeutically in methods of 
the invention. For example, chimeric antibodies can be constructed as disclosed in 
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WO 93/03151. Binding proteins which are derived from inununoglobulins and 
which are multivalent and multispecific, such as fho ""diabodies^ described in WO 
94/13804, also can be prepared. 

5 Antibodies according to the inveotion can be purified by methods well known in the 
art For example, antibodies can be afiGnity purified by passage over a cohmm to 
which a l^somal add lipase polypeptide is bound. The bound antibodies can tiien 
be eluted fix>m flie cohmm using a hdSSac with a Ugh salt concentration. 

10 Antisense Oligonucleotides 

Antisense oligoniicleotides are nucleotide sequences \vdiich are complementary to a 
specific DNA or KNA sequence. Once introduced into a cell, the complementary 
nucleotides combine with natural sequraces produced by the cell to form complexes 
and block either transcription or translation. Preferably, an antisense oligonucleotide 

15 is at least 1 1 nucleotides in lengfli. but can be at least 12, 15, 20, 25, 30, 35, 40, 45, 
or 50 or more nucleotides long. Longer sequmces also can be used. Antisense 
oligonucleotide molecules can be provided in a DNA construct and introduced into a 
cell as described above to decrease the level of lysosomal acid lipase gene products 
inthecelL 

20 

Antisense oligonucleotides can be deoxyiibonucleotides, ribonucleotides, or a 
combination of both. Oligonucleotides can be syotiiesized manually or by an 
automated synthesizer, by covalently linking the 5' end of one nucleotide with the 3' 
end of another nucleotide with non-phosphodiester int^nucleotide linkages such 
25 alkylphosphonates, phosphorothioates, phosphorodithioates, alky^hosphonofhioates, 
alt^Iphosphonates, phosphoramidates, phosphate esters, carbamates, acetamidate, 
caiboxymetiiyl esters, carbonates, and phosphate triesters. See Brown, Meth Mol 
Biol 20, 1-8, 1994; Sonveaux, Meth Mol Biol 26, 1-72, 1994; Uhhnami et dl^ 
Ghent Rev. 90, 543-583, 1990. 



30 
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Modifications of lysosomal add lipase gene expression can be obtained by designing 
antisense ofigonucleotides ^ch will fonn duplexes to the control, 5', or regulatory 
regions of the lysosomal acid lipase gene. Oligonucleotides derived firom the 
transcription initiation site, e.g., between positions -10 and +10 fiom the start site, are 
5 preferred. Similarly, inhibition can be achieved using ^ple helix" base-pairing 
m^odology. Trq)le helix pairing is useM because U causes inhibit!^ 
of flie double helix to open suffidenfly for the bmding of polymerases, transcrq)tion 
&ctors, or chqyerons. Thoapratic advances using trq)lexDNA. have been described 
in the literature (ag.. Gee let a/., in Huber & Carr, MoiJBCmAR AMD IMMUNOIXXHC - 
10 Approaches, Futura Publishing Co., ML Eisco, N.Y., 1994). An antisense 
oUgonucleotide also can be designed to block translation of mKNA by preventing the 
transcript fix)m binding to ribosomes. 

Precise complementarity is not required for successful coinplex formation between 
15 an antisense oligonucleotide and the conQ)lementary sequence of a lysosomal acid 
lipase polynucleotide. Antisense oligonucleotides which comprise^ for example, 2, 3, 
4, or 5 or more stretdies of contiguous nucleotides v^ch are precisely 
conq)lementary to a lysosomal add lipase polynucleotide, eadi separated by a stretch 
of contiguous nucleotides ^^ch are not complementary to adjacent lysosomal add 
20 lipase nucleotides, can provide suffidCTt targeting spedfidty for lysosomal add 
lipase mRNA. Preferably, eadi stretch of complementary contiguous nucleotides is 
at least 4, 5, 6, 7, or 8 or more nucleotides in lengtL Non-complemmtary 
intervening sequences are preferably 1, 2, 3, or 4 nucleotides in length. One skilled 
in the art can easily use the calculated melting point of an antisense-sense pair to 
25 determine the degree of mismatching which will be tolerated between a particular 
antisense oligonucleotide and a particular lysosomal add lipase polynucleotide 
sequence. 

Antisense oligonucleotides can be modified without affecting thdr abiUty to 
30 hybridize to a lysosomal add lipase polynucleotide. These modifications can be 
internal or at one or botii ends of the antisense molecule. For example. 
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intenuicleoside phosphate linkages can be modified by adding cholest^l or diamine 
moieties with vaxying numb^ of cacbon residues between the amino groups and 
tenninai ribose. Modified bases and/or sugars, such as arabinose instead of ribose, or 
a 3*, 5'-substituted oligonucleotide in which the 3* hydroxyl group or the 5' 
5 phosphate group are substituted, also can be employed in a modified antisense 
oligonucleotide. These modified oligonucleotides can be pr^ared by methods well 
known in the art See, e.g., Agrawal et al.^ Trends Biotechnol 10, 152-158, 1992; 
Uhhnann et al., Chem. Rev. 90^ 543-584, 1990; Uhlmann et al.. Tetrahedron Lett. 
215, 3539-3542, 1987. 

Ribozvmes 

Ribozymes are RNA molecules with catalytic activity. See, e.g., Cech, Science 236, 
1532-1539; 1987; Cech, Ann. Rev. Biochem. 59, 543-568; 1990, Cech, Curr. Opin. 
Struct Biol. 2, 605-609; 1992, Couture & Stinchcomb, Tre/wfe Genet i2, 510-515, 

5 1996. Ribozymes can be used to inhibit gene fimction by cleaving an KNA sequence, 
as is known in the art (e.g., Haseloff et dl^ U.S. Patent 5,641,673). The mechanism 
of ribozyme action involves sequence-specific hybridization of the libozyme 
molecule to conq)lementary taiget RNA^ followed by endonucleolytic cleavage. 
Exanq>les include engineered hanmiediead motif ribozyme molecules that can 

0 spedfically and eftidently catalyze endonncleolytic cleavage of specific nucleotide 
sequences. 

The coding sequaice of a lysosomal add lipase polynucleotide can be used to 
generate ribozymes which will specifically bind to mSNA transcribed from the 

5 lysosomal acid lipase polynucleotide. Methods of designmg and constructing 
ribozymes which can cleave otiier RNA molecules in trans in a highly sequence 
specific manner have been developed and described in the art {see HaselofT et al 
Nature 334, 585-591, 1988). For example the cleavage activity of ribozymes can be 
targeted to specific RNAs by engineering a disoete hybridization*' region into the 

0 ribozyme. Thehybridizationregioncontainsasequencecomplementaiy to the target 



wo 02/36754 



PCT/EPOl/12382 



-35- 

RNA and thus specifically hybridizes with the isa^gdt (see^ for exaiiq>le, Gerkch et 
a/., EP 321,201). 

Specific ribozyme cleavage sites within a lysosomal acid lipase RNA taiget can be 
5 identified by scanning the target molecule for ribozyme cleavage sites which include 
the following sequences: GUA, GUU, and GUC. Once identified, short RNA 
sequences of between 15 and 20 ribonucleotides corresponding to the region of the 
target KNA containing the cleavage site can he evaluated for secondary structuial 
features wMdi n:ur^ reiider the target ino^^ Suitability of candidate lysosomal 

10 add lipase RNA targets also can be evaluated by testing accessibility to hybridization 
with complementary oligonucleotides using libonuclease protection assays. Longer 
complementary sequoices can be used to increase the affinity of the hybridization 
sequence for the target The hybridizing and cleavage regions of the ribozyme can be 
integrally related such tiiat upon hybridizing to the taiget RNA through the 

15 compl^entaiy regions, the catalytic region of the ribozyme can cleave the target 

Ribozymes can he introduced into cells as part of a DNA construct Mechanical 
mediods, such as inicmii^ecti0n» Uposome-mediated transfection, electroporation, or 
calcium phosphate precipitation, can be used to introduce a ribozyme-contaimng 

20 DNA construct ixito cells in which it is desired to decrease lysosomal add lipase 
eT^ressioiL Alternatively, if it is desired fiiat the cells stably retain the DNA 
construct, the construct can he siq>plied on a plasmid and maintained as a separate 
element or integrated into the genome of the cells, as is known in the art A 
libozyme-encoding DNA construct can include transcriptional regulatory elements, 

25 such as a promoter element, an enhancer or UAS element, and a transcriptional 
terminator signal, for controlling transcription of ribozymes in the cells. 

As taught in Haseloff et a/., U.S. Patent 5,641,673, ribozymes can be engineered so 
that ribozyme expression will occur in response to &ctors which induce expression 
30 of a target gene. Ribozymes also can be engineered to provide an additional level of 
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legulation, so fhat destruction of xnRNA occurs only when both a libozyme and a 
target geae are induced in the cells. 

Dififerentiallv Expressed Genes 

S Described herein are mettiods for the idmdfication of genes whose products interact 
vnSi human lysosomal acid lipase. Such genes may represent genes whidi are 
differentially expre^ed in disorders including, but not limited to, cancer, CNS 
disorders, obesity, COPD, diabetes, and cardiovascular disorders. Further, such 
genes may represent genes which are differentially regulated in response to 

0 manipulations relevant to the progression or treatment of such diseases. 
Additionally, such genes may have a tonporally modulated expression, increased or 
decreased at different stages of tissue or organism development A differentially 
expressed gene may also have its expression modulated under control versus 
e3q>erimental conditions. In addition, the human lysosomal add fipase gene or gene 

S pn>duct may itselfbe tested for differential ei^ression. 

The degree to which expression diSexs in anonnal versus a diseased state need only 
be large enough to be visualized via standard dbaracterization techniqiies such as 
differential display techniques. Otiier snu^ standard (^aracteriT^Ktion techniques b^ 
0 which e3q)ression differences msy be visualized include but are not limited to, 
quantitative RT (reverse transcriptase), PGR, and Northern analysis. 

Identification of Differentially Expressed Genes 

To identify differentially e^qnessed genes total KNA or, preferably, mSNA is 
5 isolated fiom tissues of interest For exan^^le, RNA sanq)les are obtained ficom 
tissues of e}q)OTmental subjects and fix>m corresponding tissues of control subjects. 
Any KNA isolation technique vAdch does not select against the isolation of mBNA 
may be utilized for the purification of such KNA samples. See, fi>r example, Ausubel 
et al^ ed.„ Current Protocols in Molecular Biology, John Wey & Sons, Inc. 
0 New York, 1987-1993. Large numbers of tissue samples may readily be processed 
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using techniques well known to those of skill in Ifae art, such as, for example, the 
single-step KNA isolation process of Chomczynski, U.S. Patent 4,843,155. 

Transcripts within the collected RNA samples which represent RNA produced by 
5 differentially expressed genes are identified by methods well known to those of skill 
in the art Th^ include, for example, difGa:ential screening (Tedder et aU Proc. 
Natl Acad ScL U.SjL 85, 208-12, 1988), subtractive hybridization (Hedrick et al. 
Nature 308, 149-53; Lee et al.. Proa Natl Acad. ScL U.SjL 88, 2825, 1984), and, 
prrferabty, diflferential display (Liang & Pardee, Science 257, 967-71, 1992; U.S. 
10 Patent 5,262,311). 

The diJSerential expression information may itself suggest relevant methods for the 
treatment of disorders involving the human lysosomal acid Upase. For cxssax^l^ 
treatment may include a modulation of escpression of the difEerentially expressed 
15 genes and/or the gene encoding the human lysosomal acid lipase* The differential 
expression information may indicate whether flie egression or activity of the 
difToentially ecqnressed gme or gene product or tiie human lysosomal add lipase 
gene or gme product are iqnregulated or down-regulated. 

20 Screening Methods 

The invention provides assays for screening test compounds which bind to or 
modulate the activity of a lysosomal acid lipase polypeptide or a lysosomal acid 
lipase polynucleotide. A test compound preferably binds to a lysosomal acid lipase 
polypeptide or polynucleotide. More preferably, a test compound decreases or 

25 increases lipase activity by at least about 10, preferably about 50, more preferably 
about 75, 90, or 100% relative to the absence of tiie test compound. 

Test Commnmds 

Test compounds can be pharmacologic agents already known in the art or can be 
30 compounds previously unknown to have any pharmacological activity. The 
compoimds can be naturally occurring or designed in the laboratory. They can be 
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isokted from microorganisms, animals, or plants, and can be produced 
recombinantly, or synthesized by chemical melhods known in the art If desired, test 
cono^mids can be obtained using any of the numerous combinatorial library 
methods known in the art, including but not limited to, biologpical libraries, spatially 
5 addressable parallel solid phase or solution phase libraries, synChetLC library methods 
requiring deconvolution, the "one-bead one-compound" library meOiod, and 
synthetic library methods usmg a£Bnity chromalogcs{>hy selection. The biological 
libnoy zpptoBch is limited to polypq>tide libraries, while the other four qyproaches 
are qyplicable to polypeptide, non-peptide oligomer, or small moleclde libraries of 
10 compounds. See Lam, Anticancer DrugDes. 12, 145, 1997. 

Methods for the synthesis of molecular libraries are well known in the art (see^ for 
example, DeWitt et al., Proc, Natl Acad ScL U.SjL 90, 6909, 1993; Eri> et al. Proc. 
Natl Acad ScL U.SJL 91, 11422, 1994; Zuckeraiami et al., J. Med Chem. 37, 267^, 

15 1994; Caio et al.. Science 261, 1303, 1993; Carell et al., Angew. Chem. Int. Ed Engl. 
33, 2059, 1994; Carell et al., Angew. Chem. InL Ed Engl 33, 2061; Gallop et al., J. 
Med Chem. 37, 1233, 1994). libraries of conqpounds can be presented in solution 
{see, e.g., Houghtm, BioTechniques 13, 412-421, 1992), or on beads (Lam, Nature 
354, 82-84, 1991), chips (Fodor, Nature 364, 555-556, 1993), bacteria or spores 

20 (Ladner, U.S. Patent 5,223,409), plasmids (CuU et al.. Proa Natl Acad Set U.SjL 
89, 1865-1869, 1992), or phage (Scott & Smith, Science 249, 386-390, 1990; Devlin, 
Science 249, 404-406, 1990); Cwirla et al., Proc. Natl Acad Scl 97, 6378-6382, 
1990; FeUci, /. Mol Biol 222, 301-310, 1991; and Ladner, U.S. Patent 5,223,409). 

25 Hiefi Throushmt Screening 

Test com|)ounds can be screened for the ability to bmd to lysosomal acid lipase 
polypq)tides or polynucleotides or to affect lysosomal add lq)ase activity or 
lysosomal acid lipase gene expression using high throughput screening. Using high 
throughput screening, many discrete conq>ounds can be tested in parallel so that large 

30 numbers of test compounds can be quickly screened. The most widely established 
techniques utilize 96-well microtiter plates. The wells of the microtiter plates 
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typically require assay volumes ftat range fiom 50 to 500 fil. In addition to die 
plates, many instruments, materials, pipettois, robotics, plate washers, and plate 
readers are commercially available to fit the 96-well fonnat 

5 Alternatively, ''free format assays," or assays that have no physical barrier between 
saiqples, can be used. For exanQ>l^ an assay using pigm^t cells (melanocytes) in a 
simple homogeneous assay for combinatorial peptide libraries is desojbed by 
Jayawickreme et al., Proc Natl Acad. Set U.SjL 19, 1614-18 (1994). The cells are 
placed under agarose in petri dishes, then beads fliat c^biy combinatorial cono^unds 
10 are placed on the sur&ce of the agarose. The combinatorial conq)ounds are partially 
released the con:q)ounds fix)m the beads. Active compounds can be visualized as 
daiic pigment areas because, as the con^unds difiuse locally into the gel matrix, the 
active compounds cause the cells to change colors. 

15 Anoth^ example of a free format assay is described by Chdsky, "Strategies for 
Soreening Combinatoiial Libraries: Novel and Traditional j^pproadies," rqxnted at 
the First Annual Conference of The Society for Biomolecular Screenmg in 
Philade^hia, Pa. ^ov. 7-10, 1995). Chelsky placed a sinq>Ie homogenous en^me 
assay for caibonic anhydrase inside an agarose gel such that the mzyme in the gel 

20 would cause a color change throuf^out the geL Thoreafier, beads canymg 
combinatorial conopounds via a photolinker are placed inside the gel and the 
compounds are partially released by UV-light Compounds tiiat mhibited the enzyme 
are observed as local zones of inhibition having less color change. 

25 Yet another example is described by Salmon et al.. Molecular Diversity 2, 57-63 
(1996). In this exanople, combinatorial libraries are sa:eened for compounds that 
had cytotoxic effects on cancer cells growing in agar. 

Another high throughput screening method is described in Beutel et al., U.S. Patent 
30 5,976,813. In this method, test samples are placed in a porous matrix. One or more 
assay components are then placed wi&in, on top o^ or at the bottom of a matrix such 
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as a gel, a plastic sheet, a filter, or other form of easily manipulated solid support 
When samples are introduced to the porous matrix they diJSuse sufficiently slowly, 
such that the assays can be perfonned without the test samples running together* 

5 Binding Assays 

For binding assays, the test compound is preferably a small molecule vrbicii binds to 
and occiq>ies, for exanq>le, the active site of the tysosomal add lipase po]ypq>tide, 
such that normal biological activity is prevented. Exaniples of such small molecules 
include, but are not limited to, small peptides or pq)tide-]ike molecules. 

10 

In binding assays, either the test compound or the lysosomal acid lipase polypq)tide 
can comprise a detectable label, such as a fluorescent, radioisotopic, 
chemiluminesceat, or enzymatic label, such as horseradish peroxidase, alkaline 
phosphatase, or ludferase* Detection of a test compound which is bound to the 
IS lysosomal add lipase polypq>tide can then be acconiplished, for example, by direct 
counting of radioemmission, by scintillation counting, or by detemiining convemon 
of an qqnopriate substrate to a detectable product 

AltCTiatively, binding of a test compound to a lysosomal add lipase polypq)tide can 
20 be determined without labeling diher of the inteiactants. For example, a 
microphysiometer can be used to detect binding of a test compound with a lysosomal 
add lipase polypeptide. A microphysiometCT (e.g., Cytosensor™^ is an analytical 
instrument tiiat measures the rate at which a cell acidifies its environment using a 
li£^t-addtessable potentiometric sensor (LAPS). Changes in tiiis acidification rate 
25 can be used as an indicator of the interaction between a test compound and a 
lysosomal add lipase polypq)tide (MLcConnell et d.. Science 257, 1906-1912, 1992). 

Determining the ability of a test conq>ound to bind to a lysosomal add lipase 
polypeptide also can be accomplished using a technology such as real-time 
30 Bimolecular Meraction Analysis (BIA) (Sjolander & Urbaniczky, Anal Chem, 63, 
2338-2345, 1991, and Szabo etal., Curr. Opiru Struct Biol i, 699-705, 1995). BIA 
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is a tedmology for studying biospecific ioteractions in real time, without labeling any 
of the mta:actants (e.g., BIAcore™), Changes in the optical phenomenon sujrfiace 
plasmon resonance (SPR) can be used as an indication of real-time reactions between 
biological molecules. 

5 

In yet another aspect of the invention, a lysosomal acid lipase polypeptide can be 
used as a '1)ait protdm" in a two-hybrid assay or three-hybrid assay (see, e.g., U.S. 
Patent 5;Z83,317; Zervos et a/., CeU 72, 223-232, 1993; Madura et al^ J. Biol Chenu 
268, 12046-12054, 1993; Bartel etal., BioTechniques 14, 920-924, 1993; Iwabuchi 
10 et cd.. Oncogene 8, 1693-1696, 1993; and Brent W094/10300), to identify other 
proteins which bind to or interact with the lysosomal acid lipase polypeptide and 
modulate its activity. 

The two-hybrid system is based on the modular natm:e of most transcription Victors, 
15 wMch consist of sq>arableDNA-binding and activation domains. Briefly, the assay 
utilizes two differmt DNA constructs. For example, in one construct, polynucleotide 
encoding a lysosomal add lipase polypeptide can be fused to a polynucleotide 
encodmgtheDNAbinding domain of a known transcrqitionfiu:^ in 
the other construct a DNA sequence tbat encodes an umdeotified protdn Cprcy" or 
20 *'s£m[q>le") can be fused to a polynucleotide that codes for the activation domain of 
the known transcription &ctox. If the **baif and the **prey" proteins are able to 
interact in vivo to form an protein-dependent complex, the DNA-binding and 
activation domains of the traiiscription £u^tor are brought into close pn>xitnity^ This 
proximity allows transcription of a repcnter gme LacZ), whidi is operably 
25 linked to a transcrqitional regulatory site responsive to the transaction &ctor. 
Expression of the rq)orter gene can be detected, and cell colonies containing the 
functional transcription &ctor can be isolated and used to obtain the DNA sequence 
encoding the protein which interacts with the lysosomal acid lipase polypq)tide. 

30 It may be desirable to immobilize either the lysosomal acid lipase polypeptide (or 
polynucleotide) or the test compound to fiicihtate separation of bound from unbound 
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fonns of one or both of the interact 

assay. Thus, eittier the lysosomal acid lipase polypeptide (or polynucleotide) or tiie 
test conspound can be bound to a solid su[q>ort Suitable solid siQ>poits include, but 
are not limited to^ glass or plastic slides, tissue culture plates, microtiter wells, tubes, 
5 silicon chips, or particles such as beads (includmg, but not lunited to, ktex, 
polystyrene, (NT glass beads). Any mdhodknomi in the art can be used to attach flie 
enzyme polypq)tide (or polynucleotide) or test compound to a solid sqiport, 
including use of covalent and non-covalent finkages, passive absorption, or pairs of 
binding moieties attached respectively to the polypeptide (or polynucleotide) or test 

10 compound and the solid support Test compounds are preferably bound to the solid 
siqsport in an array, so that the location of individual test compounds can be tracked 
Binding of a test compound to a lysosomal add lq>ase polypq>tide (or 
polynucleotide) can be accomplished in any vessel suitable for containing the 
reactants. Exanqples of such vessels include microtiter plates, test tubes, and micro- 

IS ceootrifuge tubes. 

In one embodiment, the lysosomal add lipase polypq>tide is a fusion protdn 
conqxtismg a domain that allows the lysosomal add lipase polypq>tide to be bound 
to a solid support For es£anq>le, glutafhione^transferase fusion protdns can be 

20 adsorbed onto ghitatiiione sqiharose beads (Sigma Chemical, St Louis, Mo.) or 
glutafiiione derivatized microtiter plates, which arc then combined with the test 
compoimd or the test compound and the non-adsoibed lysosomal add lipase 
polypeptide; the mixture is then incubated under conditions condudve to complex 
formation (e,g.^ at physiological conditions for salt and pH). Following incubation, 

25 the beads or miat>titer plate wells are washed to remove any unbound componoots. 
Binding of the interactants can be detemiined diher directly or indirectly, as 
described above. Alternatively, the complexes can be dissodated from fhe solid 
support before bmding is determined. 

30 Other techniques for immobilizing protdns or polynucleotides on a solid support also 
can be used in the screening assays of the inventioiL For example, dther a lysosomal 
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acid lipase polypeptide (or polynucleotide) or a test conq>ound can be immobilized 
utilizing conjugation of biotin and strq)tavidin. Biotinylated lysosomal acid lipase 
polypeptides (or polynucleotides) or test compounds can be prepared fiom 
biotin-NHjS(N-4iydioxysuccinimide) using techniques well known in liie art (e.g.^ 
5 biotinylation kit, Pieice Qieaiicals, Rodcford, JUL) and immobilized in the weUs of 
strqitavidin-coated 96 well plates (Pieice Chemical). Attexnatively, antibodies which 
spedficaUy bind to a fysosomal acid lipase polypeptide, polynucleotide, or a test 
compound, but which do not interfece with a desired binding site, such as the active 
site of the lysosomal add l^ase polypq>tide, can be derivatized to Ihe wells of the 
1 0 plate. Unbound taiget or protein can be trapped in the wells by antibody coi^ ugation. 

Methods for detecting such complexes, in addition to those described above for the 
GST-immobilized complexes, include immunodetection of complexes using 
antibodies which spedfically bind to the lysosomal add lipase polypeptide or test 
15 compound, en^me-Iinked assays which rely on detecting an activity of the 
lysosomal add lipase polyp^tide, and SDS gel electrophoresis under nonrndudng 
conditions. 

Screening for test compounds which bind to a lysosonoal add lipase polypeptide or 
20 polynucleotide also can be carried out in an intact celL Any cell which conq)rises a 
lysosomal add lipase polypeptide or polynucleotide can be used in a cell-based assay 
system. A lysosomal add lipase polynucleotide can be naturally occutring in the cell 
or can be introduced using techniques such as those described above. Binding of the 
test conopound to a lysosomal add lq>ase polypeptide or polynucleotide is 
25 determined as described above. 

Emvme Assays 

Test compounds can be tested for the ability to increase or decrease the hpase 
activity of a human lysosomal acid lipase polypeptide. Lipase activity can be 
30 measured as is known in the art and described, for exainple, in Eicample 4, below. 
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Eozyme assays can be caiiied out after contactmg either a purified lysosomal acid 
lipase polypqptide, a cell membrane preparation, or an intact cell with a test 
compound. A test compound which decreases a lipase activity of a lysosomal acid 
lipase polypeptide by at least about 10, preferably about 50, more preferably about 
5 75, 90, or 100% is identified as apotential tibei^utic agent for decreasing lysosomal 
acid lipase activity. A test confound ^ifdiich inosases a of a human 

lysosomal acid lipase polypeptide by at least about 10, preferably about 50, more 
preferably about 75, 90, or 100% is identified as a potential therapeutic agent for 
increasing human lysoscmial acid lipase activity. 

10 

Gene Expression 

Jn another embodiment, test compounds which increase or decrease lysosomal add 
hpase g^e egression are identified. A lysosomal acid lipase polynucleotide is 
contacted with a test compound, and the expression of an KNA or polypqptide 

15 product of the lysosomal add lipase polynucleotide is detocmined The levd of 
expression of appropriate mKNfA or polypeptide in tiie presence of the test canq)ound 
i5coxlq>a^edtothelevelofexp:essionofIDR^^^ in tiie absence of tiie 

test conq>ound The test compound can then be identified as a modulator of 
expression based on this conq)arison. For exanq>le, ^en egqiression of mSNA or 

20 polypeptide is greater in the presence of the test confound than in its absence, the 
test compound is identified as a stimulator or enhancer of the mRNA or polypeptide 
expression. Alternatively, when expression of the mRNA or polypqptide is less in 
the presence of the test compound than in its absence, the test conQ)ound is identified 
as an inhibitor of the mRNA or polypeptide expression. 

25 

The level of lysosomal add lipase mRNA or polypeptide expression in the cells can 
be determined by methods well known in the art for detecting mRNA or polypqptide. 
Either qualitative or quantitative me&ods can be used. The presence of polypqptide 
products of a lysosomal acid lipase polynucleotide can be determined, for example, 
30 using a variety of techniques known in the art, including immunochemical methods 
such as radioimmimoassay, Weston blotting, and immunohistochemistry. 
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Altematively, polypeptide synthesis can be detennined in vivoy in a cell culture, or in 
an in vitro translation system by detecting incorporation of labeled amino acids into a 
lysosomal acid lipase polypeptide. 

5 Such screening can be cacried out dflier in a cell-fiee assay system or in an intact 
celL Any ceU^ch presses a lysosomal add lq>asepolynucl^ 
a cell-based assay system. The tysosomal add Upase polynucleotide can be naturally 
occurring in the cell or can be introduced using techniques such as those described 
above. Either a primary culture or an established cell line, such as CHO or humto 
10 embryonic kidney 293 cells, can be used 

Pharmaceutical Compositions 

The invention also provides pharmaceutical conqsositions iT^ch can be administered 
to a patient to achieve a thenpeutic eflfect Pharmaceudcal compositions of the 

15 invention can conpise, for example, a lysosomal add hpasG polypq>tide, lysosomal 
add lq>ase polynucleotide, libozymes or antisense oligonucleotides, antibodies wiAch 
specifically bind to a lysosomal add lipase i)olypq>tide, or mimetics, activators, or 
inhibitors of a lysosomal add %ase polypeptide activity. The compositions can be 
administered alone or in combination vn&x at least one other agent, sack as stabilizing 

20 compound, which can be administered in any sterile, biocompatible pharmaceutical 
carrier, iiicluding, but not limited to, saline, bufEered saline. The 
compositions can be administered to a patient alone;, or in combination with other 
agents, drugs or hormones. 

25 In addition to the active ingredients, these pharmaceutical compositions can contain 
suitable phaimaceutically-acceptable carriers comprising exdpimts and auxiliaries 
which &dlitate processing of the active compounds into preparations which can be 
used pharmaceutically. Pharmaceutical compositions of the invention can be 
administered by any number of routes including, but not limited to, oral, intravenous, 

30 intramuscular, intra-arterial, iatramedullaiy, intrafliecal, intraventricular, transdermal, 
subcutaneous, intraperitoneal, intranasal, parenteral, topical, sublingual, or rectal 
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means. Phaimaceutical compositions for oral administration can be formulated using 
phannaceutically acceptable carriers well known in the art in dosages suitable for 
oral administration. Such carders eosble the pharmaceutical compositions to be 
formulated as tablets, pills, dragees, capsules, tiquids, gels, synqis, slurries, 
5 suspensions, and flie like, for ingestion by the patient 

Pharmaceutical preparations for oral use can be obtained tiuough combination of 
active conqx>unds witii solid ^dpienf, optionally grinding a resulting mixtore^ and 
processidg the mbcture of granules, after adding suitable auxiliaries, if desired, to 

10 obtain tablets or dragee cores. Suitable excipients are carbohydrate or protein fillers, 
such as sugars, including lactose, sucrose, maxmitol, or sorbitol; starch fiom com, 
wheat, rice, potato, or other plants; cellulose, such as methyl cellulose, hydros- 
propylmetiiyl-cellulose, or sodium carboxymethylcellulose; gums including arable 
and tragacantii; and proteins such as gelatin and collagen. If desired, disbtegrating 

15 or solubilizing agents can be added, such as the cross-linked polyvinyl pynolidone, 
agar, alginic add, or a salt thereof such as sodium algtoate. 

Dragee cores can be used in conjunction witii suitable coatings, such as concentrated 
sugar solutions, which also can contain gum arable, talc, polyvinylpyrrolidone, 
20 cazbopol gel, polyethylme glycol, and/or titanium dioxide, lacquer solutions, and 
suitable organic solvents or solvent mixtures. Dyestuffe or pigments can be added to 
the tablets or dragee coatings for product identification or to characterize the quantity 
of active confound, Le.y dosage. 

25 F!harniaceuticdprq>arations whi(dicanb6usedoraUy incl^^ 

of gelatin, as well as soft, sealed c^sules made of gelatin and a coating, such as 
glycerol or sorbitoL Push-fit cs^sules can contain active ingredients nuxed with a 
filler or binders, such as lactose or starches, lubricants, such as talc or magnesium 
stearate, and, optionally, stabilizers. In soft capsules, the active compounds can be 

30 dissolved or suspended in suitable liquids, such as fatty oils, liquid, or liquid 
polyethylene glycol with or without stabilizers. 
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Phannaceutical fonnulations suitable for parenteral adininistration can be formulated 
in aqueous solutions, prefisrably in physiologically conq>atible buffers such as 
Hanks' solution, Singer's solution, or physiologically buffered saline. Aqueous 
5 injection suspensions can contain substances ^ch increase the viscosity of the 
suspension, such as sodium cazboxymelhyl cellulose, sorbitol, or dextran. 
Additionally, suspensions of the active compounds can be prepared as ^ropiiate 
oily injection suspensions. Suitable lipophilic solvents or vehicles include fsOy oils 
such as sesame oil, or synthetic £itty acid esters, such as ethyl oleate or triglycerides, 

10 or liposomes. Non-lipid polycationic amino polymers also can be used for delivery. 
Optionally, the suspension also can contain suitable stabilizers or agents which 
increase the solubility of the conq)ounds to allow for the preparation of highly 
concentrated solutions. For topical or nasal administration, penetrants appropriate to 
the particular barrier to be pemieated are used in Ifae&rmulation. Such penetrants are 

15 generally known in the art 

The phannaceutical compositions of the present invention can be manufactured in a 
manner that is known in the art, e.g., by means of conventional mixmg, dissolving, 
granulating, dragee-maldng, levigating, emulsifying, encapsulating, entrapping, or 

20 lyophili2dng processes. The pharmaceutical composition can be provided as a salt 
and can be formed with noiany adds, including but not limited to, hydrochloric, 
sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be more soluble in 
aqueous or other protonic solvents than are the corresponding free base forms. In 
other cases, the prefened preparation can be a lyophilized powder which can contain 

25 any or all of the following: 1-50 mM histidme, 0.1%-2% sucrose^ and 2-7% 
mannitol, at a pH range of 4.5 to 5.5, that is combined with buffer prior to use. 

Fur&er details on techniques for formulation and administration can be found in the 
latest edition of REMINGTON'S PHARMACEUTICAL Sciences (Maack Publidiing Co., 
30 Easton, Pa.). After pharmaceutical compositions have been prepared, they can be 
placed in an appropriate container and labeled for treatment of an indicated 
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coaditioiL Such labeling would include amount, dGtequency, and method of 
administration. 

Therapeutic Indications and Methods 
5 Human lysosomal acid lq>ase can be regulated to treat cancer, CNS disorders, 
obesity, COPD, diabetes, and cardiovascular disorders. 

Cancer is a disease fondamentally caused by Qncogeoic cellular transformation. 
There are several hallmaiks of transformed cells that distinguish them fix>m tbek 

10 normal counterparts and underlie the pathophysiology of cancer. These include 
uncontrolled cellular proliferation, unresponsiveness to normal death-inducing 
signals (immortalization), increased cellular motility and invasiveness, increased 
ability to recruit blood simply through induction of new blood vessel formation 
(angiogenesis), genetic instability, and dysregulated gene expressiort Various 

IS combinations of fliese aberrant physiologies, along with the acquisition of 
drug-resistance fbequentty lead to an intractable disease state in which organ &ilure 
and patient death ultimately ensue. 

Most standard cancer ^mpies target cellular proliferation and rely on tiie 
20 differential proliferative edacities between transformed and normal cells for their 
efficacy. This q>proach is hindered by the &cts that several important normal cell 
types are also highly proliferative and that cancer cells frequently become resistant to 
these ag^. Thus, the th0:s9eutic indices for traditional anti-cancer therapies rarely 
exceed 2.0. 

25 

The advent of genomics-dnven molecular target identification has opened iqp the 
possibility of identifying new cancer-specific targets for therapeutic intervention that 
will provide safo, more effective treatments for cancer patients. Thus, newly 
discovered tumor-associated genes and their products can be tested fi>r their role(s) in 
30 disease and used as tools to discov^ and develop innovative therapies. Genes 
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playing important roles in any of the physiological processes outlined above can be 
characterized as cancer targets. 

Geaes or gene fiagmeats idoatified trough genomics can readily be expressed in one 
5 or more heterologous expression systems to produce functional lecombinant |m)teins. 
These protdns are charactecized in vitro for llieir biochemical properties and then 
used as tools in high-fhrou^ut molecular screming programs to identify chemical 
modulators of their biochemical activities. Agonists and/or antagonists of target 
protdn activity can be'identified in this manner and siibsequentiy tested in celhdar 
10 and i/z vrvo disease models for anti-cancer activity. Optimization of lead conq)ounds 
with iterative testing in biological models and detailed phannacokmetic and 
toxicological analyses form the basis for drug development and subsequent testing in 
humans. 

IS Obesity and overwdght are defined as an excess of body £it relative to lean body 
mass. An increase in caloric intake or a decrease in energy expenditure or both can 
faringabout this imbalance leading to surphis energy bdng stored as fa^ Obesity is 
associated with important medical moibidities and an increase in mortality. The 
causes of obesity are poorly understood and may be due to genetic foctors, 

20 environmental foctors or a combination of the two to cause a positive energy balance. 
In contrast, anorexia and cachexia are characterized by an imbalance in energy intake 
versus energy expenditure leading to a negative energy balance and weight loss. 
Agents that either increase energy e7q)enditure and/or decrease energy intake, 
absorption or storage would be usefol for treating obesity, overweight, and associated 

25 comoxbidities. Agents that either increase energy mtake and/or decrease energy 
expenditure or increase the amount of lean tissue would be usefid for treating 
cachexia, anorexia and wasting disorders. 

This gene, translated protdns and agents which modulate this gene or portions of the 
30 gene or its products are use&l for treating obesity, ovCTweight, anorexia, cachexia, 
wasting disorders, appetite suppression, appetite enhancement, increases or decreases 
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so- 
ul satiety, modulation of body weight, and/or otiier eating disoidec3 such as bulimia. 

Also Ibis gene, translated proteins and agents wMch modi^^ 
If ■ . 

the gene or its products are useful for treating obesity/overweight-associated 

comorbidities including hypertension, type 2 diabetes, coronary artery disease, 

5 hypGrlqiidemia, stroke, gallbladder disease, gout, osteoarthritis, sleep q>nea and 

respiratory problems, some typ&s of cancer includSng endometrial, breast, prostate, 

and colon cancer, thrombolic (fisease, polycystic ovarian syndrome, reduced firtility, 

complications of pregnancy, menstrual irregularities, hirsutism, stress incontinence, 

■ and depression. 

10 

Chronic obstractive pulmonary (or airways) disease (COPD) is a condition defined 
physiologically as airflow obstruction that generally results fix>m a mixture of 
eoiphysema and peripheral airway obstmction due to chronic bronchitis (Senior & 
Shqiiro, Ptdmonary Diseases and Disorders^ 3d ed., New York, McGraw-Hill, 1998, 

IS pp. 659-681, 1998; Barnes, Chest 117, 10S-14S, 2000). Enq)hysemais charactmzed 
by destruction of alveolar walls leading to abnormal enlargement of flie air spaces of 
the lung. Chroidc bronchitis is defined clinically as the presence of dironic 
productive coug^ for three monflis in each of two successive years. In COFD, 
airflow obstruction is usuaUy progressive and is only partially r^ By&rthe 

20 most important risk &ctor fi>r development of CX)PD is cigarette smoking, aMunigh 
the disease does occur in non-smokers. 

Chronic infianomation of the airways is a key pathological feature of COPD (Senior 
& Shq)iro, 1998). The mflanunatory cell population comprises increased numbos 

25 of macrophages, neutrophils, and CDS'** lymphocytes. Inhaled irritants, such as 
cigarette smoke, activate macrophages which are resident in the respiratory tract, as 
well as epithelial cells leading to rel^ise of chemokines (e.g., interleukin-8) and olher 
chemotactic &ctors. These chemotactic &ctors act to increase the 
neutrophil/monocyte trafficking fiom the blood into the lung tissue and airways. 

30 Neutrophils and monocytes recruited into the airways can release a variety of 
potentially damaging mediators such as proteolytic enzymes and reactive oxygen 
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species. Matrix degradation and ^iq)hyseDia, along with aiiway wall thickening, 
sur&ctant dysfunction, and mucus hyp^ecretion, all are potential sequelae of tliis 
iTiflammatory le^onse that lead to inqiaiied aiiflow and gas exchange. 

5 Diabetes meOitas is a coiumon metabolic disoidor cfaaiacterissed by an abnormal 
elevation in blood glucose, alteations in Iqiids and afanomialities (conqilications) in 
ffaecaidiovascular system, qre,lddbieyao^ Diabetes is divided into 

two separate diseases: type 1 diid>etes (juvmile onset), wMc& lesults fbom 
cells which make and secrete insuHn, and type 2 diabetes (adult onset), which i^ 
10 caused by a defect in insulia secretion and a defect in insulin action. 

Type 1 diabetes is initiated by an aotoimnune reaction that attacks flie insulin 
secreting cells (beta celk) in the pancreatic islets. Agents that prevent this reaction 
fiom occutdng or that stop liie reaction before destruction of the beta cells has heea 
15 accon^lidied are potential then^es for this disease. Other agents tiiat induce beta 
ceU proliferation and regeneration also are potential tiiexsp 

Type H diabetes is tiie most conmion of tiie two diabetic conditions (6% of the 
population). The defect in insulin secretion is an inqxirtant cause of the diabetic 
20 condition and results ftom an inability of the beta cell to properly detect and respond 
to rises in blood glucose levels with msulin release. Thersqnes that increase the 
resspbiK^^ would offer an m9>ortant new treatment fer this 

disease. 

25 The defect in msulin action in Type II diabetic subjects is another target for 
Ihenqpeutic intervention. Agoxts that increase the activity of the insulin recqitor ui 
muscle, liver, and fet will cause a decrease in blood glucose and a normalization of 
plasma lipids. The recqptor activity can be increased by agents that directly sti^^ 
the recqitor or that increase the intracellular signals from the receptor. Other 

30 therapies can directiy activate the cellular end process, ie. glucose transport or 
various enzyme systems, to generate an insulin-like effect and th^fore a produce 



4 



WO 02/36754 



-52- 



PCT/EPOl/12382 



beaeficial outcome. Because overweight subjects have a greater susceptibility to 
Type n diabetes, any ag^ that reduces body weight is a possible thersqpy. 

Both Type I and Type diabetes can be treated vidlh agents that mimic insulin action 
5 or that treat diabetic conq)licatiQns by ledudng blood ghicose levels. likewise, 
agents that reduces new blood vessel growttx can be used to treat fte eye 
conq>lications fliat develop in both diseases. 

Cardiovascular diseases include the following disorders of the heart and the vascular 
10 • system: congestive heart &ilure, myocardial in&rction, ischemic diseases of the 
heart, aU kinds of atrial and ventricular arrhythmias, hypertensive vascular diseases, 
and perq)heral vascular diseases. 

Heart fiulure is defined as a palhophysiologic state in wiach an abnormality of 
IS cardiac fimction is responsible for the fiulure of the heart to punocp blood at a rate 
commensurate with flie requirement of the metaboliang tissue. It includes all fiums 
of pumping Mure, such as high-output and low-output, acute and chroruc, 
right-sided or left-sided, systolic or diastolic, independent of the underlying cause. 

20 Myocardial in&rction (MI) is generally caused by an afanq>t decrease in coronary 
blood flow that follows a thronibotic occlusion of a coronary artezy previously 
narrowed by arteriosclerosis. MI prophylaxis (primary and secondary prevention) is 
mcluded, as well as the acute treatmeot of MI and the prevention of conq)lications. 

25 Ischemic diseases are conditions in which the coronary flow is restricted resulting in 
a perfusion which is inadequate to meet the myocardial requiremmt for oxyg^ 
This groiq> of diseases includes stable angina, unstable angina, and asymptomatic 
ischemia. 

30 Arrhythmias include all forms of atrial and ventricular tachyardiythmias (atrial 
tachycardia, atrial flutter, atrial fibrillation, atdo-vmtricular reentrant tachycardia. 
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preexcitation syndrome, ventricular tachycardia, ventricular flutter, and ventricular 
fibrilladon), as well as biadycardic forms of anhyfbmias. 

Hypertensive vascular diseases include primaty as well as all kinds of secondary ' 
5 arterial hypertension (imal, mdocrine, neurogemc, o&ers). The disclosed gene and 
its product may be used as drug taigets fiyr the treatment of hypertension as well as 
for the prevention of all con[q)lications. 

Perq[)heral vascular diseases are defined as vascular diseases in which arterial and/or 
10 venous flow is reduced resulting in an in[ibalance between blood supply and tissue 
o^^en demand. It includes chronic peripheral arterial occlusive disease (PAOD), 
acute arterial thrombosis and embolism, inflammatoiy vascular disorders, Raynaud's 
phenomenon, and venous disorders. 

15 CNS disorders i^ch may be treated include brain injuries, cerebrovascular diseases 
and then: consequences, Paddnson's disease, corticobasal degeneration, motor neuron 
disease, dementia, including ALS, multiple sclerosis, traumatic brain injury, stroke, 
post-stroke, post-traumatic brain injiny, and small-vessel cerebrovascular disease. 
Dementias, such as Alzheimer's disease, vascular dementia, d^ientia with Lewy 

20 - bodies, firontotemporal dementia and Parkinsonism linked to chromosome 17, 
frontotemporal dementias, including Pick's disease, progressive nuclear palsy, 
corticobasal degeneration, Huntington's disease, thalamic degeneration, Creutzfeld- 
Jakob dementia, HIV demo^tia, schizophrmia with dementia, and Korsakofif s 
psychosis also can be treated. Similarly, it may be possible to treat cognitive-related 

25 disorders, such as mild cognitive inspakm^t, age-associated memory impairment, 
age-related cognitive decline, vascular cognitive impairment, attention deficit 
disorders, attention deficit hyperactivity disorders, and memory disturbances in 
childien with learning disabilities, by regulating the activity of human lysosomal acid 
lipase. 
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Pain that is associated with CNS disorders also can be treated by regulating the 
activity of human lysosomal acid lipase. Pain which can be treated includes that 
associated with central n^vous system disordets» such as multiple sclerosis, spinal 
cord mjuiy, sciatica, filled back surgery syndrome, traumatic brain injuiy, qpilq)sy, 
5 Pa±inson's disease, post-stroke, and vascular lesions in the brain and spinal cord 
(e.g;, infirct, hemorrhage, vascular malformation). Nonrcentral neuropathic pain 
includes that associated with post mastectomy pain, reflex syn^athetic dystrophy 
(RSD), trigeminal neuralgiaradioculopathy, post-surgical pain, HIV7AIDS related 
pain, cancer pain, metabolic neuropathies (e.g., diabetic neuropadiy, vasculitic 

10 neuropathy secondary to connective tissue disease), paraneoplastic polyneuropathy 
associated, for 6xanQ>le, with carchioma of lung, or leukemia, or lymphoma, of 
cardnoma of prostate, colon or stomach, trigeminal neuralgia, cranial neuralgias, and 
post-hetpetic neuralgia. Pain associated widicanc^ and canco-trealmCTt also can be 
treated, as can headache pain (for example, migraine with aura, migraine without 

IS aura, and other migraine disorders), qpisodic and dbronic tensionrtype headadie, 
tension-lype like headache, clust^ headache^ and chronic paroxysmal hemioBnia. 

This invention further pertains to the use of novel agents identified by the screening 
assays described above. Accordingly, it is within the scope of this invention to use a 

20 test compound identified as described herem in an impropriate animal model For 
example, an agcsat identified as described herein (^.g., a modulating agent, an 
antisense nucleic add molecule, a q>ecific antibody, ribozyme, or a lysosomal acid 
UpBse polypeptide binding molecule) can be used in an animal model to determine 
the efElcacy, toxicity, or side eBEects of treatment vnSi such an agent Altematively, 

25 an agent identified as described herein can be used in an animal model to determine 
the mechanism of action of such an agent Furfhennore, this invention pertains to 
uses of novel agents identified by the above-described screening assays for 
treatments as described herein. 

30 A reagent which affects lysosomal acid lipase activity can be administered to a 
human cell, either in vitro or in vrva, to reduce lysosomal add lq>ase activity. The 
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reagent preferably binds to an expression product of a human lysosomal acid lipase 
gene. If the expression product is a piotdn, flie reagent is preferably an antibody. 
For treatment of human cells ex vivo, an antibody can be added to a preparation of 
stem cells vMcb. have been removed fiom the body. The cells can then be replaced 
5 in the same or another human body, with or without clonal pnq^ 
inlfaeart 

In one embodiment, the reagent is delivered using a liposome. Pref^ably, the 
liposome is stable in tiie animal into which it has been administered for at least about 

10 30 minutes, more preferably for at least about 1 hour, and even more preferably for at 
least about 24 hours. A Uposome comprises a lipid composition that is capable of 
targeting a reagent, particularly a polynucleotide, to a particular site in an ammal, 
such as a human. Preferably, the lipid composition of the Iqtosome is ceqpable of 
targeting to a specific organ of an animal, such as the lung, liver, spleen, heart brain, 

15 lymph nodes, and skhL 

A liposome useful in the present invention comprises a lipid composition that is 
capable of fusing wilh Ihe plasma membrane of the targeted cell to deliver its 
contents to the celL Preferably, the transfection eflSciency of a liposome is about 0.5 

20 fig of DNA per 16 mnole of liposome delivered to about 10^ cells, more preferably 
about 1.0 ng of DNA per 16 mnole of liposome delivered to about 10^ cells, and even 
more preferably about 2.0 pg of DNA per 16 nmol of liposome delivered to about 
10^ cells. Preferably, a liqposome is betweeu about 100 and 500 mn, more preferably 
between about 150 and 450 nm, and even more preferably between about 200 and 

25 400 nm in diameter. 

Suitable liposomes for use in fiie present invention include those liposomes 
standardly used in, for example, gene dehvery methods known to those of skill in the 
art More preferred liposomes iaclude liposomes having a polycationic lipid 
30 composition and/or liposomes having a cholesterol backbone conjugated to 
polyethyleue glycoL Optionally, a Mposome comprises a compound capable of 
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taigeting the liposome to a particular cell type, such as a cell-specific ligand exposed 
on the outer sur&ce of the lq)OSoine. 

Complexiiig a liposome with a reagent such as aa antisense oHgomicleotide or 
5 ribozyme can be adiieved using methods iT^ch are standard m the art (see» for 
example, U,S. Patent 5,705,151). Prefisrably, fix>m about 0.1 jig to about 10 |ig of 
polynucleotide is combined with about 8 nmol of liposomes, more preferably fix>m 
about 0.5 yig to about 5 of polynucleotides are combined with about 8 nmol 
liposomes, and even more preferably about LO fig of polynucleotides is combined 
10 with about 8 nmol liposomes. 

In another embodiment, antibodies can be detivered to specific tissues in vivo using 
recq>tor-mediated targeted deliveiy* Recqptor-medialed DNA delivery techniques 
are taught m, for example, Findeis et cd. Trends in Biotechnol 11, 202-05 (1993); 
15 Chiou et al., GsENB Therapeutics: Mbthods and Afpucations of Direct Gene 
HEtANSFER (JJV. Wolfl^ ed.) (1994); Wu & Wu, ^ BioL Chenu 263, 621-24 (1988); 
Wu et dl., J. Biol Chem, 269, 542-46 (1994); Zerike et cH^ Proc Natl Acad. ScL 
U.SjL 87, 3655-59 (1990); Wu et al., J. BioL Chem. 266, 338-42 (1991). 

20 Determination of a Therapeuticcdlv Effective Dose 

The detemiiuation of a th^^eutically effective dose is well wilhin the ciq>abi]ity of 
those skilled in the art A thetsqpeutically effective dose refers to diat amount of 
active ingredient which increases or decreases lysosomal add lipase activity relative 
to the lysosomal acid lipase activity which occurs in the absence of the 

25 dierapeuticalfy effective dose. 

For any compound, the therapeutically effective dose can be estimated mitially either 
in cell culture assays or in animal models, usually mice, rabbits, dogs, or pigs. The 
animal model also can be used to deteraiine the appropriate concentration range and 
30 route of administration. Such information can then be used to dctemiineiiseful doses 
and routes for admioistration in humans. 
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Therapeutic efScacy and toxicity, eg., ED50 (the dose thempeodcally efifective in 
50% of the population) and LD50 (flie dose lethal to 50% of the pqpnMon), can be 
detennined by standard phannaceutical piocedines in cell cultures or experimental 
5 animals. The dose ratio oftoxic to fherapeudc effects is the therapeutic 
can be eicpressed as the ratio, LDso/HDso. 

Pluumaceutical coiiq>ositions which exhibit large therapeutic indices are preferred* 
The data obtained fiom cell culture assays and animal studies is used in formulating a 
10 range of dosage for human use. The dosage contained in such conQ|)ositions is 
preferably within a range of circulatiag concentrations that include the ED50 with 
litde or no toxicity . The dosage varies within this range depending upon the dosage 
fdmi employed, sensitivity of the patient, and the route of administration. 

1 5 The exact dosage will be detennined by the practitioner, in light of £ictors related to 
flie subject that requires treatment. Dosage and administration are adjusted to 
provide suf&dent levels of the active ingredient or to maintain the deshed e£fecL 
Factors which can be taken into account include the severity of the disease state, 
general health of fiie subject, age, weight, and gender of the subject, diet, time and 

20 frequency of admimstration, dmg combination(s), reaction sensitivities, and 
tol^rance/response to fliorapy. Long-acting pharmaceutical compositions can be 
administered every 3 to 4 days, every week, or once every two weeks depending on 
the half-life and clearance rate of the particular formulation. 

25 Nonnaldosag6amountscanvatyfit>m0.1 to 100,000 nucxogranis,u^ dose 
of about 1 g, depooding upon the route of administratioiL Guidance as to particular 
dosages and methods of delivery is provided in the Uterature and generally available 
to practitioners in the art Those skilled in the art will employ different formulations 
for nucleotides than for protems or tiieu: inhibitors. Similarly, deUvery of poly- 

30 nucleotides or polypeptides will be specific to particular ceUs, conditions, locations, 
etc. 
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If the reagent is a single-chain antibody, polynucleotides encoding the antibody can 
be constnicted and introduced into a cell eiUi^ ex vivo or in vivo using well- 
established techniques including, but not limited to, transferrin-polycation-nLediated 
5 DMA transfer, transfibction with naked or encspsulated nucleic adds, liposcnine- 
mediated cellular fusion, intracettular transportation of DNA-coated latex beads, 
protoplast fiision, viral infection, electroporation, '^gene gon," and DEAE- or caldum 
phosphate-mediated tiansfection. 

10 Effective in vivo dosages of an antibody arc in the range of about 5 (ig to about 50 
^g/k^ about 50 Mg to about 5 mg/kg, about 100 ^g to about 500 fxg/kg of patient 
body weight, and about 200 to about 250 of patient ho&y weight For 

administration of polynucleotides encoding single-chain antibodies, effective in vivo 
dosages are in tiie range of about 100 ng to about 200 ng, 500 ng to about 50 mg, 

15 about 1 ^gtoabout2n:ig,aboiit5^todx>ut500^g, andabout20|igtoabout 
{igofDNA. 

If the expression product is mRNA, the reagent is prefetably an antisense oligo- 
nucleotide or a ribozyme. Polynucleotides which express antisense oligonucleotides 
20 or ribozymes can be introduced into cells by a variety of methods, as described 
above. 

Preferably, a reagent reduces expression of a lysosomal acid lipase gene or the 
activity of a lysosomal add lq>ase polypeptide by at least about 10, preferably about 

25 50, more pieferably about 75, 90, or 100% relative to the absence of the reagent The 
effectiveness of the mechanism chosen to decrease the level of expression of a 
lysosomal add lipase gene or the activity of a lysosomal acid lipase polypeptide can 
be assessed using methods well known in the art, such as hybddis^on of nucleotide 
probes to lysosomal add lipase-specific mRNA, quantitative RT-PCRj immunologic 

30 detection of a lysosomal add lipase polypeptide, or measurement of lysosomal acid 
tipase activity. 
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In any of the embodiments described above, any of &e pharmaceutical compositions 
of the invention can be administered in combination with other qsprppriate 
therapeutic agists. Selection of tiiie aqppropiiate agents for use in combination 
5 tiierapy can be made by one of ordinary sidll in tilie art, according to conventional 
pharmaceutical principles. The combination of flierapeutic agents can act syner- 
l^cally to efifect the treatment or prevention of the various disorders described 
above. Using Ibis approach, one may be able to achieve Ihenpeutic efficacy with 
lower dosages of each agent, thus reducing the potential for adverse side effects. 

10 

Any of tile therapeutic methods described above can be q>plied to any subject in 
need of such thers^y, including, for example, mammals such as dogs, cats, cows, 
horses, rabbits, monkerys, and most prefraably, humans. 

IS Diafmostic Methods 

Human tysosomal acid %ase also can be used in diagnostic assays for detecting 
diseases and abnormalities or suscq>tibility to diseases and atmoimalities related to 
file presence of mutations in llie nucleic acid sequences which encode the enzyme. 
For example, differences can be determined between the cDNA or genomic sequmce 

20 encoding lysosomal add hpase in mdividuals afflicted with a disease and in normal 
individuals. If a mutation is observed in some or all of the afflicted individuals but 
not in normal individuals, then tiie mutation is likely to be the causative agent of the 
disease. 

25 Sequence differences between a reference gene and a gene having mutations can be 
revealed by the direct DNA . sequencing metiiod* In addition, cloned DNA segments 
can be eDq>loyed as probes to detect specific DNA segments. The sensitivity of tins 
method is greatly enhanced when combined with PGR. For example, a sequencmg 
primer can be used with a double-stranded PGR product or a single-stranded template 

30 molecule generated by a modified PGR. The sequence determination is p^ormed 
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by conventional procedures using radiolabeled nucleotides or by automatic 
sequmcing procedures using fluorescent tags. 

Genetic testing based on DNA sequence difiEsrmces can be carried out by detection 
5 of altra^tion in electrophoretic mobility of DNA jfiragments in gels with or without 
denaturing agents. Small sequence deletions and insertions can be visualized, for 
example by Ugji resolution gel electrophoresis. DNA firagments of different 
sequences can be distinguished on denaturing fimnamide gradient gels in which the 
mobilities of differ^ DNA fiagm^ts are retarded in tiie gel at different positions 

10 according to their specific melting or partial melting temperatures (see, e.g., Myers et 
al,^ Science 230, 1242, 1985). Sequence changes at specific locations can also be 
revealed by nuclease protection assays, such as KNase and S 1 protection or the 
chemical cleavage method (e.g^ Cotton et cd^ Proc Natl Acad ScL USA 85 , 
4397-4401, 1985). Thus, the detection of a specific DNA sequence can be performed 

15 by mefliods such as hybridization, RNase protection, chemical cleavage, direct DNA 
sequencing or tiie use ofrestriction enzymes and Southern blotti^ of genomic DNA. 
hi addition to direct methods such as gel-electrophoresis and DNA sequencing, 
mutations can also be detected by in situ anafysis. 

20 Altered levels of a lysosomal add lipase also can be detected in various tissues. 
Assays used to detect levels of the receptor polypeptides in a body sample, such as 
blood or a tissue biopsy, dedved from a host are well known to those of skill in the 
art and include radioimmunoassays, conq)etitive binding assays. Western blot 
analysis, and A assays. 

25 

All patents and patat applications dted in this disclosure are expressly incorporated 
herein by reference. The above disclosure generally describes the present invention. 
A more conoplete understanding can be obtained by reference to the following 
specific examples which are provided for purposes of illustration only and are not 
30 intended to limit the scope of the invention. 
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EXAMPLEl 

Detection of lysosomal acid lipase activity 

The polymicleotide of SEQ ID NO: 1 is insetted into the e^qnession vector pCEV4 
5 and tbte eaqpression vector pCEV4-]ysosomal add lipase polypqpfide obtained is 
transfected into human enihryomc kidney 293 cells. From these cells extracts are 
obtained and lysosomal add activity is detennined in fhe following assay: a stock 
solution of 10 mg/ml /Mutrophenyl bntyrate O^NPB, Sigma) is prepared in 
acetonitdle. The final concentration used the assay is 2 pg/mL If optimization of the 

10 system is required, a range of PNPB concentrations is tested, ftom 025 ng/ml to 4 
pg/ml. Twototenjigof cell retract is incubated in 10 ng heparin (Sigma) and 0.1 M 
sodium phosphate, pH 12 (containing 0.9% NaCl); the reaction volume is 1 mL 
Care is taken that the acetonitrile concentration is not above 1% v/v. Hydrolysis of 
PNPB results in an increase of absoibance at 400 nm* The reading is corrected for 

IS initial absorbance of PNPB. The reaction is stopped by addition of 325 ml 
methanol: dilorofocm: hq)tane (1: 0.9: 0.7) and shakmg. Shirai and Jackson, J. Biol 
Chem. 257, 1253-58, 19SZ It is shown tiiat the polypeptide of SBQ ID NO: 2 has a 
lysosomal acid ]q)ase activity. 

20 EXAMPLE 2 

Expression of recombinant human lysosomal acid lipase 

The Pichia pastoris expression vector pPICZB (Envitrogen, San Diego, CA) is used 
to produce large quantities of recombinant human lysosomal acid lipase polypeptides 

25 in yeast The lysosomal acid lq>ase-encoding DNA sequence is derived fix>m SEQ ID 
N0:1, 4, or 7. Before insoiion into vector pPICZB, the DNA sequmce is modified 
by well known methods in such a way that it contains at its 5 '-end an initiation codon 
and at its 3'-end an eoterokinase cleavage site, a Ifis6 rq>orter tag and a termination 
codoiL Moreover, at bofli termini recognition sequences for restriction endonucleases 

30 are added and after digestion of the multiple cloning site of pPICZ B with the 
corresponding restriction enzymes tiie modified DNA sequence is ligated into 
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pPICZB. This expression vector is designed for inducible expression in Pichia 
pastoris, driven by a yeast promoter. The resulting pPICZ/md-His6 vector is used to 
transform the yeast 

5 The yeast is cultivated under usual conditions in 5 liter shake flasks and the 
recombinantly produced protein isolated foni the culture b 
(Ni-NTA-Resm) in the presence of 8 M nrea. The bound polypeptide is eluted with 
buffer, pH 3.5, and neutralized Separation of the polypeptide fiom the His6 rq)orter 
tag is accomplished by site-specij5c proteolysis using enterokinase (Invitrogea, San 
10 Diego, CA) according to manu£u)turer's instructions. Purified human lysosomal add 
lipase polypeptide is obtained. 

EXAMPLES 

Identification of test confounds that bind to lysosomal acid lipase pofypqptides 

15 

Purified lysosomal acid lipase polypq>tides comprising a glutathione-S-tcansferase 
protein and absorbed onto glutalhioneKierivatzzed wells of 96-well microtiter plates 
are contacted with test compounds fiom a small molecule library at pH 7.0 in a 
physiological buffer solution. Human lysosomal acid lipase polypeptides conqprise 
20 an amino acid sequence shown in SEQ ID N0:2, 5, or 6. The test compounds 
comprise a fluorescent tag. The samples are incubated for 5 minutes to one hour. 
Control samples are incubated in the absence of a test compound. 

The buffer solution contaming the test compounds is washed fiom the wells. 
25 Binding of a test coxnpound to a lysosomal add lipase polypq>tide is detected by 
fluorescence measurements of ttie oonteots of the wells. A test compound which 
increases the fluorescence in a well by at least 15% relative to fluorescence of a well 
in which a test compound is not incubated is identified as a compoimd which binds to 
a lysosomal acid lipase polypeptide. 



30 
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EXAMPLE4 

Identification of a test compound which decreases lysosomal acid lipase gene 
expression 

5 A test CQiiq>oioid is adnunistered to a culture of human cells transfected with a 
lysosomal add ^ase e3q>iessLan construct and incubated at 37 for .10 to 45 
minutes. A culture of the same type of cells "v^ch have not been transfected is 
incubated for the same time without the test compound to provide a negative contioL 

10 RNA is isolated from ttie two cultures as described in Chirgwin et al.^ Biochem. 18y 
5294-99, 1979). Northrai blots are prepared using 20 to 30 jig. total RNA and 
hybridized with a ^^P-labeled lysosomal add lipase-spedfic probe at 65 in 
E>q»ress*hyb (CLONTEQBC). The probe comprises at least 1 1 contiguous nucleotides 
selected fiom the complement of SBQ ID N0:1, 4, or 7. A test conqx>uxKi whidi 

15 decreases the lysosomal acid lipase-^edfic signal relative to the signal obtained in 
the absence of flie test compaimd is identified as an udubitor of lysosomal add Hpase 
gene eicpression. 

E2jCAMPLE5 

20 Identification of a test compound which decreases lysosomal acid lipase activity 

A test compound is administered to a culture of human cells transfected with a 
lysosomal acid hpase e}qpression construct and incubated at 37 &r 10 to 45 
minutes. A culture of the same type of cells which have not been transfected is 
25 incubated for the same time without flie test oonqpound to provide a negative controL 

Lipase Activity Assay 

A stock solution of 10 mg/ml p-nitrophenyl butytate (PNPB, Sigma) is prepared in 
acetonitrile. The final concentration used the assay is 2 jig/ml. If optimization of the 
30 system is required, a range of PNPB concentrations is tested, fix)m 0.25 }ig/ml to 4 
(ig/ml. Two to ten {ig of a semicrude (partially purified) lipase firaction or 5 of 
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purified material is incubated in 10 fig heparin (Sigma) and 0.1 M sodium phosphate, 
pH 7.2 (containing 0.9% NaCl); the reaction volume is 1 ml Care is taken that the 
acetonitrile concentration is not above 1% v/v. 

5 Hydrolysis ofPl^Bresidts in an increase ofabsoibance at 400^ The reading is 
corrected for initial absorbance of FNFB. The reaction is stopped by addition of 3 J2S 
ml methanol: chloroform: heptme (1: 0.9: 0.7) and shaking. Shirai and Jackson, J. 
BioL Chem. 257, 1253-58, 1982. 

10 A test compound which decreases the lipase activity of the lysosomal acid lipase 
relative to the lipase activity in the absence of the test compound is identified as an 
inhibitor of lysosomal acid lipase activity. 

EXAMPLES 

15 Tissue-specific expression of lysosomal acid lipase 

The qualitative e?q)ression pattern of lysosomal acid lipase in various tissues is 
determined by Reverse TranscriptionrPolymerase Chain Reaction (RT-PCR). To 
demonstrate that lysosomal acid lipase is involved in cancer, expression is 

20 det^mined in the following tissues: adrenal gland, bone marrow, brain, cerebellum, 
colon, fetal brain, fetal liver, heart, kidney, livo:, hmg, mammary gland, pancreas, 
placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal cord, 
spleen, ston[iach, testis, thymus, tiiyroid, trachea, uterus, and perq>heral blood 
fymphoc)rtes. Expression in the following cancer cell lines also is determined: DU- 

25 145 (prostate), Na-H125 Gmg), Hr-29 (colon), C0LO205 (colon), A-549 (hmg), 
Na-H460 (lung), HT-116 (colon), DLD-l (colon), MDA-MD-231 (breast), LS174T 
(colon), ZF-75 (breast), MDA-MN-435 (breast), HT-IOSO, MCF-7 (breast), and U87. 
Matched pairs of malignant and normal tissue fit>m the same patient also are tested. 

30 To demonstrate tiiat lysosomal acid lipase is involved in tiie disease process of 
obesity, expression is determined in the following tissues: subcutaneous adipose 
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tissue, mesenteric adipose tissue, adrenal gland, bone marrow, brain (cerebellum, 
spinal cord, cerebral cortex, caudate, medulla, substantia nigra, and putamen), colon, 
fetal brain, heart, kidney, liver, lung, mammary gland, pancreas, placenta, prostate, 
salivary gland, skeletal muscle small intestine, spleen, stomach, testes, thymus, 
5 tbyroid trachea, and uterus. Neuroblastoma cell lines SK-Nr-Be (2), Hr, Sk-N-As, 
. HTB-10, IMR-32, SNSY-5Y, T3, SK-N-D2, D283, DAOY, CHP-2, U87MG, 
BB(2)C, T986, BIANTS, M059K, CHP234, C6 (rat), SK-N-Fl, SK-PU-DW, 
FFSK-1, BE(2)M17, and MCDCC also are tested for lysosomal acid lipase 
expression. As a final step, the expression of lyso^mal acid lipase in cells derived 
10 &om normal individuals with the expression of cells derived from obese individuals 
is compared. 

To demonstrate that lysosomal acid hpase is involved in the disease process of 
COPD, flie initial e^qiression panel consists of RNA samples Scorn respiratory tissues 

15 and inflammatory cells relevant to COPD: lung (adult and fetal), trachea, fi:eshly 
. isolated alveolar type II cells, cultured human bronchial q>ithelial cells, cultured 
small airway q)ithelial cells, cultured bronchial sooth muscle cells, cultured H441 
cells (Clara-like), freshly isolated neutrophils and monocytes, and cultured 
monocytes (macrophage-like). Body map profiling also is cairied out, using total 

20 RNA panels purchased fiom Clontech. The tissues are adrenal gland, bone mairow, 
brain, colon, heart, kidney, Uver, lung, mammary gland, pancreas, prostate, sahvaiy 
gjand, skeletal muscle, small intestine, spleen, stomach, testis, thymus, trachea, 
Oiyroid, and uterus. 

25 To demonstrate that lysosomal acid lipase is involved in the disease process of 
diabetes, the following whole body panel is screened to show predominant or 
relatively high expression: subcutaneous and mesenteric adipose tissue, adrenal 
gland, bone marrow, brain, colon, fetal brain, heart, hypotiialamus, kidney, Uver, 
lung, mammary gland, pancreas, placenta, prostate, salivary gland, skeletal muscle, 

30 small intestine, spleen, stomach, testis, thymus, thyroid, trachea, and uterus. Human 
islet cells and an islet cell library also are tested. As a final step, the e?q)ression of 
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lysosomal acid lipase in cells derived from nomial individuals with flie expression of 
cells derived from diabetic individuals is compared 

To demonstrate that lysosomal acid lipase is involved in CNS disordears, the 
5 following tissues are screened: fetal and adult brain, musd^ hearty lung, kidney, 
liver, thymus, testis, colon, placenta, trachea, pancreas, kidney, gastric mucosa, 
colon, livo:, cerd>ellam, skin, cortex (Alzheimer's and normal), hypothalamus, 
cortex, amygdala, cerebellum, hippocanq>us, dboroid, plexus, tiialamus, and spinal 
cord. 

10 

Quantitative expression profiling. Quantitative expression profiling is performed by 
the form of quantitative PGR aiml3rsis called 'Idnetic analysis" firstty described in 
Bfiguchi et al., BioTechnology 10, 413-17, 1992, and BBguchi et aU BioTecJmology 
lly 1026-30, 1993. The principle is that at any 'givm cycle within tiie exponential 
1 5 phase of PGR, tiie amount of product is proportional to the initial number of template 
copies. 

If the anqiMcation is perfi)imed in the presence of an intemally quenched 
fluorescent oligonucleotide (TaqMan probe) complementary to tiie target sequence, 

20 tiie probe is cleaved by the 5'-3' endonuclease activity of Taq DNA polymerase and 
a fluorescent dye released in the medium (Holland et al., Proc. Natl Acad ScL 
U.S^ 88, 7276-80, 1991). Because the fluorescence emission will increase in direct 
proportion to the amount of the specific amplified product, the e^qponeotial growth 
phase of PGR product can be detected and used to determine the initial tenqplate 

25 concentration (Heid et al.. Genome Res. 6, 986-94, 1996, and Gibson et al,^ Genome 
^e5.(?, 995-1001, 1996). 

The amplification of an endogenous control can be pCTfonned to standardize the 
amount of sample RNA added to a reaction- In this kind of experiment, the control 
30 of choice is the 18S ribosomal RKA. Because reporter dyes with difiering CTUssion 
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spectra are available, the target and the endogenous conttol can be independently 
quantified in &e same tube if probes labeled with di£Sa:ent dyes are used 

All "real time PGR"' measurements of fluorescence are niade in the ABI Prism 7700. 

5 

SNA extraction and cDNA preparation. The total KNAs used for exp^ression 
quantification are listed below along with Ihdr suppliers, if commercially available. 
KNAs labeled *^m autopsy^ are extracted fiom autoptic tissues with the TRIzol 
reagent (Life Technologies, MD) according to the manufacturer's protocol 

10 

Fifty Jig of each KNA are treated with DNase I for 1 hour at 37 *C in the following 
reaction mix: 0.2 U/pl RNase-firee DNase I (Eloche Diagnostics, Getmany); 0.4 U/^1 
SNase inhibitor (PE Applied Biosystems, CA); 10 mM Tris-HCl pH 7.9; 10 mM 
MgCb; SOmMNaO; and 1 mMDTT. 

15 

After incubation, KNA is extracted once with 1 volume of phenol:chloro- 
fi>im:isoamyl alcohol (24:24:1) and once with chloroform, and precq)itated with 1/10 
volume of 3 M NaAcetate, pH 5.2, and 2 volumes of ethanoL 

20 Fifty ng of each RNA fix>m the autoptic tissues are DNase treated with the DNA-ftee 
kit purchased fix)m Ambion (Ambion, T3Q. After resuspension and spectrophoto- 
metric quantification, each sample is reverse transcribed with the TaqMan Reverse 
Transcription Reagents (PE Apphed Biosystems, CA) according to the 
mami&cturer's protocol Thefiiialconcentrationof RNA in the reaction niix is 200 

25 ng/iiL. Reverse traiiscription is carried out with 2.5pMofrandQmhexamer primers. 

TaqMan quantitative analysis. Specific primers and probe are designed according to 
the recommendations of PE Applied Biosystems and are listed below: 

30 forward primen 5'-(gene specific sequence)-3' 

reverse primen 5'-(gene specific sequence)-3' 
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probe: 5*-(FAM) -(gme specific sequence) (TAMRA)-3' 

where FAM = 6-caiboxy-fliiorescein 

and TAMRA = 6-caiboxy-tdianaethyl-diodaniine. 

5 The expected length of the PGR product is -(gene specific length)bp. 

Quantification experimmts are pecfonned on 10 ng of reverse transciibed KNTA &om 
each sanq>l6. Each detecmination is done in td^licate. 

10 Total cDNA content is nonnalized with the simultaneous quantification (multq>lex 
PGR) of the 18S ribosonaal KNA using the Pre-Developed TaqMan Assay Reagents 
^DAR) Conbol Kit (PE Applied Biosystems» CA). 

The assay reaction mix is as fi^Uows: IX final TaqMan Uoivecsal PGR Master Mix 
15 (fix>m 2X stock) (PE ^fied Biosystems, CA); IX PDAR control - 18S RNA (fitim 
20X stock); 300 nM forward primer; 900 nM reverse primer; 200 nM prohe; 10 ng 
cDNA; and water to 25 |xL 

Each of ttie following steps axe canied out once: pre PGR, 2 minutes at 50 ^C, and 
20 10 mimites at 95 ^C. The fi)Uowing steps are canied out 40 times: denatuiation, 15 
seconds at 95 ^C, annealing/extension, 1 minute at 60 ^C. 

The experimmt is performed on an ABI Prism 7700 Sequence Detector (PE Applied 
Biosystons, GA). At the end of the run, fluorescence data acquired during PGR are 
25 processed as described in the ABI Prism 7700 user's manual in order to achieve 
better background subtraction as well as signal linearity with the startmg target 
quantity. 



wo 02/36754 



PCT/EPOl/12382 



-69- 

EXAMPLE7 

In vivo testing of compoimds/target validation 

LPain; 
5 AcuteJPain 

Aoute pain is measured on a hot plate mainly in rats. Two variants of hot plate testing 
are used: In Ihe classical variant animals aie put on a Qand 
the latency^ time is measured until the animals show nodfensive behavior, such as 
stepping or fi>ot licking. The other variant is an' increasing temperature hot plate 
10 where the e^qierimental animals are put on a sur&ce of neutral tenq>erature. 
Subsequently this sur&ce is slowly but constantly heated until the animals begin to 
Uck a hind paw. The tenq>eratur6 wMoh is reached whm hind paw hck^ 
measure for pain threshold 

IS Confounds are tested against a vehicle treated control group. Substance application 
is peifbimed at different time points via different qypUcation routes ^v., Lp^ p.o^ 
Lt, i.c.v., S.C., inbradennal, transdermal) prior to pain testing. 

Persistent Pmn 

20 Persistent pain is measured with the fisrmalin or cq>saicin test, mainly in rats. A 
solution of 1 to 5% fomialin or 10 to 100 pg capsaicin is injected into one hind paw 
of the e;q)erimental animal. After formalin or c^^saicin appUcation the animals show 
nocifensive reactions like flinching, Ucking and biting of the affected paw. The 
number of nodfensive reactions within a time fiame of up to 90 minutes is a measure 

25 for intensity of pain. 

Compounds are tested against a vehicle treated control groi^. Substance application 
is performed at diffo:^ time points via different qyphcation routes (iv., i.p., p.o., 
i.t. Lev., S.C., intradermal, transdermal) prior to formalin or c^saidn administratioiL 



30 
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NeuropathicPaitt 

Neuropathic pain is induced by difiEereut variants of unilateral sciatic nerve injury 
mainly in rats. The operation is performed under anesthesia. The first variant of 
sciatic nerve injury is produced by placing loosely constrictive ligatures around the 
5 common sdatic nerve. The second variant is the tight ligation of about the half of the 
diameter of tihe common sciatic nerve. In the next variant, a group of models is used 
in v^ch 1i0xt ligations or tcansections are made of either the L5 and L6 spinal 
nerves, or flie L% spinal nerve only. The &uifii variant involves an axotomy of two 
of the three terminal brandies of the sciatic nerve (tibial and common peroneal 
10 nerves) leaving the remaining sural nerve intact "v^ereas the last variant conq>rises 
the axotomy of only the tibial branch leaving the sural and common nerves 
uiiinjured. Q)ntrol aniinak are treated with a sham opera^ 

Postoperatively, the nerve injured animals develop a chronic mechanical allodynia, 
15 cold allodynioa, as well as a thermal hyperalgesia. Mechanical allodynia is measured 
by means of a pressure transduce (electronic von Frey Anesthesiometer, IITC 
Inc.-Life Sdence Instruments, Woodland Hills, SA, XJSA4 Electronic von Frey * 
System, Somedic Sales AB, HSrby, Sweden). Themaial hyperalgesia is measured by 
means of a radiant heat source (plantar Test, Ugo Basile, Comedo, Italy), or by 
20 means of a cold plate of 5 to 10 C where the nociEensive reactions of the aGEected 
hind paw are counted as ameasure of pain intensity. A further test for cold induced 
pain is tibte counting of nocifensive reactions, or duration of nodfensive responses 
after plantar administration of acetone to the affected hind limb. Chronic pain in 
general is assessed by registering the circadanian rhytiuns in activity (Smjo and 
25 Amdt, Universitat zu Koln, Cologne, Germany), and by scoring diflfarences in gait 
(foot print patterns; FOOTPRINTS program, Klqnior et aL, 1997. A low cost method 
to analyze footprint patterns. J. NeuroscL Mefihods 75, 49-54). 

Confounds are tested against sham operated and vehicle treated control groups. 
30 Substance application is performed at different time points via different application 
routes (i-v., Lp., p.o., Lt, i.c.v., sx., intcadennal, transdermal) prior to pain testing. 
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Inflammatory Pain 

Inflammatory pain is induced mainly in rats by injection of 0.75 mg carrageenan or 
complete Fremid's adjuvant into one hind pav/. The animals develop an edema with 
5 mechaDical allodynia as well as Ihiranal hyperalgesia. Mechanical allodynia is 
measured by means of a pressure transducer (electronic von Frey Anesfhesiometer, 
lire Inc-Iife Sdeoce Instrummts, Woodland ESIls, SA, USA). Thecmal 
hyperalgesia is measured by means of a radiant heat source (Plantar Test, Ugo Basile, 
Comedo, Italy, Paw thennal stimulator, G. Ozaki, University of Califouua, USA). 
10 For edema measurement two methods are bemg used. In ftte .first method, the animals 
are sacrificed and the a£fected hindpaws sectioned and weighed. The second method 
comprises differences in paw voliune by measuring water displacement in a 
plediysmometer (Ugo Basile, Comerio, Italy). 

15 Conq)ounds are tested against uninfiamed as well as vddcle treated control groups. 
Substance plication is perfomied at difiecent time points via different sQjplication 
routes (iv., ip., p.o., i.L, Lev., 8.C., intradermal, transdexmal) prior to pain testing. 

Diabetic Neuropathic Pom 
20 Rats treated with a single intraperitoneal iqection of SO to 80 mg/kg str^tozotodn 
develop a profound hypetglycCTua and mechanical allodynia within 1 to 3 weeks. 
Mechanical allodynia is measured by means of a pressure transducer (electronic von 
Frey Anesthesiomet^, IITC Inc.-Life Science Instruments, Woodland Hills, SA, 
USA). 

25 

Compounds are tested against diabetic and non-diabetic vdiicle treated control 
groups. Substance s^plication is performed at different time points via different 
sqpplication routes (i.v., Lp., p.o., Lt, Lev., s.c., intradermal, transdermal) prior to 
pain testing. 
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2. Parkinsoii^s disease 

5- Hydroxydopamine (S-OH-DA) Lesion 

Degeneration of the dopaminergic nigrostiiatal and striatopallidal pathways is the 
central pathological event in Paridnson's disease. This disorder has been nmnicked 
5 expedmeotally in rats usuig singile/sequential unilateral stereotaxic injections of 

6- OH-DA into the medium fbrefaram bundle (MFB). 

Male Wistar rats (Harlan Winkebnann, Gemiany), wdg^bing 20(H:2S0 g at the 
beginning of the experiment, are used. The rats are maintained in a traip^rature- and 
10 humidity-controlled enviromnent under a 12 h ligfat/daik cycle with free access to 
food and water when not in experimental sessions. The following in vivo protocols 
ate qjproved by die governmental auiborities. All efforts are made to minimize 
animal suffering, to reduce the number of animals used, and to utilize alternatives to 
in vivo techniques. 

15 

Animals are adnunisteced paigyline on the day of surgery (Sigma, St Louis, MO, 
USA; SO mg/kg ip.) in ordo: to inhibit metabolism of 6-OHDA by monoamme 
oxidase and desmelhylimqyranune HCl (Sigma; 25 mg/kg Lp.) in order to prevent 
iq>take of 6-OHDA by noradrenergic terminals. Thirty mimites later the rats are 

20 aaesdietized witii sodium pentobarbital (50 mg/kg) and placed in a stereotaxic fi:ame. 
In order to lesion the DA nigrostriatal pathway 4 of 0.01% ascorbic acid-saline 
containing 8 ng of 6-OHDA HBr (Sigma) are injected into the left medial fore-brain 
bundle at a rate of 1 jd/min (2.4 mm anterior, 1.49 mm lateral, -2.7 mm ventral to 
Bregma and the skuU sur&ce). The needle is left in place an additional 5 min to allow 

25 diffiision to occur. 

Stepping Test 

Foreltmb akinesia is assessed three weeks following lesion placement using a 
modified stepping test protocol &i brieJ^ the animals are held by the experimenter 
30 with one hand fixing the hindlimbs and slightly raismg the hind part above the 
sur&ce. One paw is touching the table, and is then moved slowly sideways (5 s for 1 
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m), first in tiie forehand and then in the baddiand direction. The number of adjusting 
st^s is counted for both paws in the baclduind and forehand direction of movement. 
The sequence of testing is right paw forehand and backhand adjusting stepping, 
followed by left paw forehand and backhand directions. The test is rq)eated three 
5 times on three consecutive days, after an initial training period of three days prior to 
the , first testing. Forehand adjusted stei^ing reveals no consistent differences 
between lesioned and healthy control animals. Analysis is therefore restricted to 
backhand adjusted stqiping. 

10 Balance Test 

Balance adjustmmts following postural challenge are also measured during the 
stepping test sessions. The rats are held in the same position as described in the 
stepping test and, instead of being moved sideways, tilted by the ejq)erimenter 
towards the side of the paw touching the table. This maneuver results in loss of 

15 balance and the abiUty of the rats to regain balance by fbrelimb movements is scored 
on a scale ranging &om 0 to 3. Score 0 is given for a nonnal fi»elimb placement 
When file fbrelimb movement is delayed buit recoveacy of postural balance detected, 
score 1 is giv^ Score 2 represents a clear, yet jDsaSdent, forelimb reaction, as 
evidenced by muscle contraction, but la(± of success in recovering bala^ 

20 3 is given fi>r no reaction of movement The test is repeated three limes a day on each 
side for three consecutive days after an initial tnuning period of three days prior to 
the first testing. 

Staircase Test (Paw Reaching) 

25 A modified version of the staircase test is used for evaluation of paw reaching 
behavior fiiree weeks following primary and secondary lesion placement Plexiglass 
test boxes with a central platform and a removable staircase on each side are used. 
The s^paratus is designed such that only the paw on the same side at eadi staircase 
can be used, thus providing a measure of independent fi>relimb use* For each test the 

30 animalsareleftmthetestboxesfor 15 min. The double staux^ase is fiUedw^ 

chow pellets (Precision fi)od pellets, fomiula: P, purified rodent diet, size 45 mg; 
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Sandown Sdentific) on each side. After each test the number of pellete eaten 
(successfully retrieved pellets) and the number of pellets taken (touched but dropped) 
for each paw and the success rate (pellets eaten/pellets taken) are counted separately. 
After three days of food deprivation (12 g per animal per day) the animals are tested 
5 for 11 days. FuU analysis is conducted only for the last five days. 

MPTPtreatment 

The neurotoxin l-metfayl-4-pheiiyl-l^,6-tetrahydro-pyiidine (MPTP) causes 
d^eneration of mesmc^halic dopamineigic (DAecgic) neurons in rodents, 
nonrhuman primates, and humans and, in so doing, rqnoduces many of the 
symptoms of Parkinson's disease. MPTP leads to a marked decrease in the levels of 
dopamine and its metabolites, and in the number of dopaminergic terminals in the 
striatum as well as severe loss of the tyrosine hydroxylase (TH)-immunoreactive cell 
bodies in the substantia nigra, pars compacta. 

In order to obtain severe and long-lasting lesions, and to reduce mortality, animals 
receive single injections of MPTP, and are then tested fidr severity of lesion 7-10 
days later. Successive MPTP injections are administered on days 1, 2 and 3. Animals 
receive qyplicadon of 4 mg/kg MPTP hydrodiloride (Sigma) in saline once daily. All 
injections are intrsperitoneal (i.p.) and tiie MPTP stock solution is fitozen between 
injections. Animals are decapitated on day 11. 

Immunohistology 

At the completion of behavioral experiments, all animals are anaesthetized with 3 ml 
25 thiopental (1 g/40 ml i.p., Tyrol Phaima), The mice are perfused transcardially with 
0.01 M PBS (pH 7.4) for 2 min, followed by 4% parafomialdehyde (Merck) in PBS 
for IS min. The brains are removed and placed in 4% paraformaldehyde for 24 h at 
4 ^C. For dehydration they are then transferred to a 20% sucrose (Merck) solution in 
0.1 M PBS at 4*^0 until thqr smk. The brams are frozen in melhylbutane at -20''C for 
30 2 min and stored at -70 '^C. Using a sledge microtome (mod 380()-Frigocut, Leica), 
25 pm sections are taken fix>m the genu of the corpus callosum (AP 1.7 mm) to the 
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hipi)ocanq>us (AP 21.8 mm) and from AP 24.16 to AP 26.72. Forty-six sections are 
cut and stored in assorters in 0.25 M Tiis buffer (pH 7.4) for immunohistochemistEy. 

A series of sections is processed for fte^floating tyrosine hydroxylase (TH) 
5 immunohistocli^nistry. Following tbree rinses in 0.1 M PBS, endogenous 
peroxidase activity is quenched for 10 min in 03% H2Q2 ^BS. After rinsing in 
PBS, sections are premcubated in 10% normal bovine serum (Sigma) for 5 min as 
blocking agCTt and transfescied to dither primary anti-iat TH rabbit antiserum 
(dilution 1:2000). 

10 

Following ovemi^t incubaticm at room tmiperature, sections for TH 
immunoieactivity are rinsed in PBS (2 xlO nnn) and incubated in biotinylated 
anti-rabbit immunoglobulin G raised in goat (dilution 1:200) (Vector) for 90 min, 
rinsed rqpeatedly and transferred to Vectastain ABC (Vector) sohition for I h. 3,3* 
15 -Diaininobenzidine tetrahydrochloride (DAB; Sigma) in 0.1 M PBS, supplemented 
with 0.005% H2Q2 , serves as cbromogen in the subsequent visualization reaction. 
Sections are mounted on to gelatin-coated sHdes, left to diy overm^i^ 
counter-stained with hematoxylin dehydrated in ascending alcohol concentrations 
and cleared in butylacetate. Coversliqps are mounted on entellaiL 

20 

Rotarod Test 

We use a modification of the procedure described by Rozas and Labandeira-Garcia 
(1997), with a CRrl Rotamex system (Columbus Instruments, Columbus, OH) 
conqnising an IBM--compatible personal computer, a CIO-24 data acquisition card, a 

25 control unit, and a fbur-lane rotarod unit The rotarod unit consists of a rotating 
spindle (diameter 73 an) and individual conqmrtmebts for each mouse. The system 
software allows preprogramming of session protocols with varying rotational speeds 
(0-80 rpm). Li&ared beams are used to detect when a mouse has fiiUen onto tiie base 
grid beneath the rotarod The system logs tiie M as the end of the e}q>eriment for 

30 tibat mouse, and the total time on the rotarod, as well as the time of the &11 and all the 
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set-iqp parameters, are recorded. The sj^stem also allows a weak current to be passed 
throu^ the base grid, to aid training. 

3. Dementia 
5 The object recognition task 

Tbe object recognition task has been designed to assess the effects of experimental 
mianq)ii]atLons on the cognitive perfoonance of rodents. A rat is placed in an open 
field; in ^idiich two idmtical objects are present The rats inspects both objects durrag 
Ihe first trial of tibie object recognition task* In a second trial, dSbsc a retration interval 
10 of for exanqile 24 hours, one of the two objects used m the first trial, the '^miliar" 
object, and anovel object are placed ia flie open field The inspection time at each of 
the obj acts is registered. The basic measures in the OR tadc is the time spent by a rat 
exploring the two object the second trial Good retention is reflected by higher 
e3q)loration times towards the novel than the '&miliar' object 

15 

Administration of the putative cognition enhance prior to the first trial 
predoTninantly allows assessmrat of the efifects on acquisition, and eventually on 
consolidation processes. Administration of the testing compound after the first trial 
allows to assess the effects on consolidation jirocesses, wh^^eas adnunistrationbefixre 
20 the second trial allows to measure efifects on retrieval processes. 

The passive avoidance task 

The passive avoidance task assesses memory performance in rats and mice. The 
inhibitory avoidance apparatus consists of a two-compartment box with a light 
25 compartment and a dark compartment The two compartments are separated by a 
guillotine door that can be operated by the experiments. A tiireshold of 2 cm 
sqiarates the two compartments when the guillotine door is raised. When the door is 
open, the illumination in the dark compartment is about 2 lux. The light intensity is 
about 500 lux at the center of the floor of the ligiht compaitmmt 
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Two habituation sessions, one shock session, and a retention session are given, 
separated by inter-session intervals of 24 hours. In the habituation sessions and the 
retention session the rat is allowed to e:q)lore the apparatus for 300 sec. The rat is 
placed in the light compartment, &cing the wall opposite to the guillotine door. After 
5 an accommodation period of 15 sec. the guiUotme door is opened so that all parts of 
the ^paratos can be visited fieely. Rats normally avoid farightiy lit areas and will 
enter the dark CQnq)artment within a few seconds. 

In the shoc^ session the guiUotine door between the conopartments is 1^^ 
10 as the rat has entered the dark compartment with its four paws, and a scrambled 1 
mA footshock is administered for 2 sec/ The rat is removed fix)m the ^aratus and 
put back into its home cage. The procedure during the retention session is identical to 
that of the habituation sessions. 

IS The stqp-tim>ugh latency, that is the first latency of entmng the dark conq)artment 
(in sec.) during the retention session is an index of the memory peifininance of the 
animal; the long^ the latoicy to enter (he dark compartment, flie better flie retention 
is. A testing coxripound in ffvea half an hour before the shock session, together with 
1 mg^g*^ scopolamine. Scopolamine impairs the memory performance during the 

20 retention session 24 hours later. If the test compound inoreases fiie enter latency 
compared witii the scopolamine-treated controls, is likely to possess cognition 
enhancing potential 

The Morris water escape task 

25 The Morris water escape task measures spatial orientation learning in rodents. It is a 
test system that has extensively been used to investigate the effects of putative 
tfasrapeutic on the cognitive functions of rats and mice. The performance of an 
animal is assessed in a circular water tank with an escsqpe platform that is submerged 
about 1 cm below the sur&ce of the water. The escape platform is not visible for an 

30 animal swimming in the water tanL Abundant extra-maze cues are provided by the 
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fuinituxe in the room, including desks, conqinter equipment, a second water taxik, the 
presence of the experiments, and by a radio on a sdbielf that is playing sofily. 

The animals receive four trials during five daily acquisition sessions. A trial is started 
5 by placing an animal into the pool, &cing the wall of the tank. Each of four starting 
positions in the quadrants north, east, south, and west is used once in a series of foxac 
trials; theu: order is randomized. The escapo platform is always in the same position. 
A trial is terminated as soon as the animal had climbs onto the escape platfiirm or 
when 90 seconds have ehq)sed, whichever event occurs first The animal is allowed 

10 to stay on flie platform for 30 seconds. Then it is taken &om the platform and the 
next trial is started If an animal did not find the platfonn wit^ 
on the platform by the experiments and is allowed to stay theare for 3 0 seconds. After 
the fourth trial of the fifth daily session, an additional trial is given as a pxohc trial: 
the platform is removed, and the time the animal spends in the four quadrants is 

15 measured for 30 or 60 seconds. In the probe trial, all animals start fix>mthe same start 
position, opposite to the quadrant where the escape platform had been positioned 
during acquisitioiL 

Four different measures are taken to evaluate the performance of an animal during 
20 acquisition training: escs^e latency, traveled distance, distance to platfomi, and 
swimming speed. The followiag measures are evaluated for the probe trial: time (s) 
m quadrants and traveled distance (cm) in the four quadrants. The probe trial 
provides additional information about how well an animal leamed the position of the 
escape platform. If an animal spends more time and swims a long^ distance in the 
25 quadrant where the platform had be^ positioned during the acquisition sessions than 
in any other quadrant, one concludes that the platform position has been leamed well. 

In order to assess the efifects of putative cognition enhandng compounds, rats or 
mice with spedfic brain lesions which impair cognitive fimctions, or animals treated 
30 with conq)ounds such as scopolamine or MK-801, i;^ch int^ere with normal 
learning, or aged animals which suffer fix>m cognitive deficits, are used. 
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The T-maz0 spontaneous aUemation task 

The T-maze spontaneous alternation task (TeMCAT) assesses the spatial memory 
perforaiance in mice. The start arm and the two goal arms of the T-maze are 

5 provided with guillotine doors which can be operated manually by the experimenter. 
A mouse is put into the start arm at the beginning of training. The guillotine door is 
closed In the first trial, the 'forced trial', either the left or ri^t goal arm is blodced 
by lowering the guillotine door. After the mouse has been released ftom tiie start 
arm» it will negotiate the maze, eventually enter the open goal aim, and return to the 

10 start podtion, v^ere it will be confined for 5 seconds, by lowering tiie guillotine 
door. Then, the animal can choose fieely betwem tiie left and right goal arm (all 
guillotine-doors opened) during 14 'fiee choice', trials. As soon tiie mouse has 
CTtered one goal aim, the other one is closed The mouse eventually returns to the 
start arm and is jftee to visit whichever goal ami it wants after having been conlBned 

15 to the start arm for 5 seconds. Aftar conqpletion of 14 fiee choice trials in one 
session, the animal is removed &om the maze. During training, the animal is never 
handled 

The per-cent alternations out of 14 trials is calculated This percentage and the total 
20 tune needed to complete the first forced trial and the subsequent 14 fi:e6 choice trials 
(m s) is analyzed Cognitive deficits are usually induced by an injection of 
scopolamine, 30 min before the start of the training session. Scopolamme reduced the 
per-cent alternations to chance level, or below. A cognition eiihancer, which is 
always administered before the training session, will at least partially, antagonize the 
25 scopolamine-induced reduction in the spontaneous alternation rate. 
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EXAMPLE8 

Diabetes: In vft^a testing of compounds/target validation 

1. Glucose Pzx>ductioii: 

5 Over-production of glucose by the liver, due to an enhanced rate of 

ghiconeogenesis, is the nugor cause of fitsting hypeocgiycania in diabet^. 
Overnight fisted normal rats or mice have elevated rates of ghtconeogenesis 
as do strqptozotocinrindiiced diabetic lats or mice fed ad libitom. Rats ate 
made diabetic wilh a sidgle intravmous injection of 40 mg/kg of 

10 strq>tozotocm Avfaile CSTBL/EsJ mice ace given 40-60 mg/kg i.p. for S 

consecutive days. Blood ghicose is measured finm tail-tip blood and then 
conopounds are administered via different routes (p.o., ip*, Lv,, s.c.). Blood is 
collected at various times thereafter and glucose measured Alternatively, 
confounds are administered for several days, then the animals are &sted 

15 overnight, blood is collected and plasma glucose measured Compounds that 

inhibit glucose production ivill decrease plasma glucose levels compared to 
Ihe vehicle-treated control groiq>. 

2. Insulin Srasitivity: 

20 Bothob/obanddb/dbmiceasweUasdiabedcZuckeriatsaiehypeacg^ 

hyperinsufinemic and insulin resistant. The animals axe pre-bled, thdr glucose 
levels measured, and then they are grouped so tiiat the mean glucose level is 
the same for each group. Compounds are administered daily either q.d. or 
b.Ld by different routes (p.o., i.p., s.c.) for 7-28 days. Blood is collected at 

25 various times and plasma glucose and insulin levels determined Compounds 

that improve insulin sensitivity in these models will decniease both plasma 
glucose and insulin levels whra compared to the vehicle-treated control 
gtoup.'^ 
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3. Insulin Secretion: 

Compounds that enhance insulin secretion ftom the pancreas will increase 
plasma insulin levels and improve the disq>pearance of plasma ghicose 
following the administration of a glucose load When measming insulin 
5 levels, conqKiunds aie administered by different routes (p.o., i.p., s.c. or iv.) 

to ovecnig^ &sted normal rats or mice. At the qipropriate time an 
intravenous ghicose load (0.4g/kg) is givm, blood is collected one minute 
later. Plasma insulin levels are detennined. Compounds fliat enhance insulin 
secretion will increase plasma insulin levels compared to animals givm 6nly 

10 glucose. When measuring glucose disappearance, animals are bled at the 

appropriate time after compound administration, th^ given either an oral or 
intraperitoneal glucose load (Ig^), bled ^in after 15, 30, 60 and 90 
noinutes and plasma glucose levels determined. Compounds that increase 
insulin levels will decrease glucose levels and the area-under-the glucose 

IS curve when compared to flie vdiicle-treated group given only glucose. 

Conopoiinds that enhance insulin secretion fiom the pancreas will increase 
plasma insulin levels and inQurove the disappearance of plasma ghicose 
following file administration of a ghicose load When measuring insulin 

20 levels, test compounds which regulate lysosomal add Hpsse are administered 

by diBferent routes (p.o., Lp., s.c., or Lv.) to overnight fiasted normal rats or 
mice. At the appropriate time an intravenous glucose load (0.4g/kg) is given, 
blood is collected one minute later. Plasma insulin levels are determined. Test 
conoqpounds that enhance insulin secretion will inorease plasma insulin levels 

25 compared to animals given only glucose* When measuring glucose 

disappearance, animals are bled at the impropriate time aft^ conipound 
administration, thm given dther an oral or intraperitoneal glucose load 
(Ig/kg), bled again after 15, 30, 60, and 90 minutes and plasma glucose levels 
determined. Test compounds that increase insulin levels will decrease gilucose 

30 levels and the area-under-the glucose curve when compared to the vehicle- 

treated groiqp given only glucose. 
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4. Glucose Production: 

Over-production of glucose by the liver, due to an enhanced rate of 
gluconeogenesis, is the noiajor cause of fasting hyperglycemia in diabetes. 
5 OvOTiight &sted normal lats or mice have elevated rates of gluconeogenesis 

as do stzqptozotocin-induced diabetic rats or mice fed ad libitum. Rats are 
made diabetic with a single intravenous injectioa of 40 mg^ of 
str^tozotocin while CSTBUKsJ mice axe givoa 40-60 mg/kg Lp. for 5 
' consecutive days. Blood glucose is measured fbom tail-tip blood and then 

10 conoipounds are administesred via different routes ^.o.,i^^ Blood is 

collected at various times tiiereafter and ^ucose measured. Alternatively, 
compounds are administered for several days, then the animals are fasted 
oveniight, blood is collected and plasma glucose measured Conqioimds that 
inhibit glucose production will decrease plasma glucose levels compared to 

15 the vehicle-treated control groiq>. 

5. Insulin Sensitivity: 

Both ob/ob and db/db mice as well as diabetic 2^ck€r rats are hypeiglyceniic, 
hyperinsulinraiic and insulin resistant The animals are pre-bled, Ihefa: ghicose 

20 levels measured, and then tiiey are groiq>ed so that the mean glucose level is 

tiie same for each groiqp. Compounds are administered daily dither q.d or 
b.i.d. by different routes (p.o., Lp., s.c.) for 7-28 days. Blood is collected at 
various times and plasma glucose and insulin levels determined. Compounds 
that improve insulin sensitivity in these models will decrease both plasma 

25 glucose and msuHn levels y/hea compared to the vehicle-treated control 

group. 

6. Insulin Secretion: 

Compounds that oihance insulin secretion from the pancreas will increase 
30 plasma msulin levels and improve the disappearance of plasma glucose 

following the administration of a glucose load. When measuring insulin 
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levels, compotmds aie administered by different routes (p.o., ij)., s.c. or Lv.) 
to ovendgbt &sted noiznal rats or mice. At the ^piopriate time an 
intravenous glucose load (0.4g/k:g) is given, blood is collected one minute 
later. Plasma insulin levels are determined* Conspounds that enhance insuliu 
S secretion will increase plasma insulia levels compared to animals given only 

glucose* When measuring glucose di5sq)pea]:ancei, animals are bled at the 
qypropriate time after conq)ound administration, tihen given eUho: an oral or 
intrq>eritoneal glucose load (Ig^kg), bled again after 15» 30, 60 and 90 
mimites and plasma glucx)S6 levels detennined Compounds that increase 
10 msulin levels will decrease ghicose levels and the area-under-ttie ghicose 

curve vdien compared to the yeiiicle-treated group given only glucose* 

EXAMPLE9 

In vivo testing of compounds/target validation 

15 

1. Acute Mechanistic Assays 

LL Reduction in WiogemcPlasnm Hormone Levels 

This non-tumor assay measures the ability of a conqiound to reduce eiOiar the 
endogenous level of a drculadng hormone or Ihe level of hormone produced 

20 in response to a biologic stimuhis. Rodents are athninistered test conq)ound 

{p.o.^ i.p., Lv.y Lm., or s.c.). At a predrtermxned time afier administration of 
test compound, blood plasma is collected Plasma is assayed for levels of the 
hormone of interest If the normal circulating levels of the hormone are too 
low and/or variable to provide consistent results, the level of the hormone 

25 may be elevated by a pr^treatment with a biologic stimulus (i.e., LHRH may 

be injected Lm. into mice at a dosage of 30 ng/biouse to induce a burst of 
testosterone synthesis). The tuning ofplasnia collection would be adjusted to 
coincide with the peak of the induced hormone response. Compound effects 
are compared to a vehicle-treated control group. An F-test is preformed to 

30 determine if the variance is equal or unequal followed by a Student's t-tesL 

Significance is p value < 0.05 compared to Ihe vehicle control group. 
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L2. HoUow Fiber Mechanism of Action Assay 

Hollow fibers are prepared with desired cell line(s) and implanted 
ixitr^eritoneally and/or subcutaneously in rodents. Compounds are 
5 administered p.o., ip., iv., im., or s.c. Fibers are harvested in accordance 

with specific readout assay protocol, tfae^e may include assays for gene 
expression (bDNA, PGR, or Taqman), or a specific biochemical activily (Le., 
cAMPlevels. Resultsare analyzed by Student's t-test or Rank Sum test afier 
Ifae variance between groiq>s is compared by an F-test, with significance at p 
10 < 0.05 as conqiaied to the vehicle control group. 

2. Subacute Functional In Vivo Assays 
, 2.L Reducdon in Mass of Hormone Dependent Tissues 

This is another non-tumor assay that measures the ability of a compound to 

15 reduce the mass of a hormone dq)eDdent tissue (i.e., seminal vesicles in males 

and uteri in females). Rodents are administered test cono^und (p.o., Lp., iv., 
inL, or S.C.) according to a predetemiined schedule and for a predetermined 
duratim (Le., 1 week). At terininationofthe study, animals are weighed, the 
target organ is excised, any fluid is expressed, and the weight of fiie organ is 

20 recorded. Blood plasma iru^ also be collected. Plasma may be assayed for 

levels of a homume of interest or for levels of test agent Organ wdghts may 
be directly compared or they may be normalized for the body weight of the 
animaL Compound effects are coiiq)ared to a vehicle-treated control group. 
An F-test is prefi)rmed to detCTuine if tiie variance is equal or unequal 

25 followed by a Student's t-test Significance is p value < 0.05 compared to fiie 

vdtdcle control group. 

2.Z Hollow Fiber Frolfferation Assay 

Hollow fibers are prepared with desuned cell Iine(s) and inq)lanted 
30 intnq>eritoneally and/or subcutaneously ui rodents. Compounds are 

admmistered p.o., Lp., Lv., i.m., or s.c. Fibers are harvested in accordance 
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with specific readout assay protocol Cell proliferation is detennined by 
measuring a marker of cell number (i.e., MIT or LDH). The ceU number and 
change in cell number fiom the starting inoculum are analyzed by Student's t- 
test or Rank Sum test after fhe variance betwem groups is compared by anF- 
5 test, with significance at p< 0.05 as conipared to fhe vdiicle control gni^^ 

Z3. AntiHingiogenesisModeb 
2.3.L Corneal Angiogenesis 

Hydron ;>ellets with or without growth fixators or cells are implanted into a 

10 micropocket surgically created in the rodent comea. Compound 

administration may be systemic or local (compound mixed with growth 
&ctors in the hydron pellet). Corneas are harvested at 7 days post 
implantation izomediately following intracardiac infiision of colloidal cacbon 
and are fixed in 10% formalin. Readout is qualitative scoring and/or image 

15 analysis. Qualitative scores are compared by Rank Sum test Image analysis 

data is evaluated by measuring Ihe area of neovascularization (in pixels) and 
group averages are compared by Studrait's t-test (2 tail). Significance is p < 
0.05 as compared to the growth &ctor or cells only group. 

20 2.3.2. Matrigel Angiogenesis 

Matrigel, containing cells or growth &ctors, is injected subcutaneously. 
Compounds are adiniiustered P.O., i.p., Lv,, ion., or s.c. Matrigel plugs are 
harvested at predetermined time point(s) and prepared for readout Readout is 
an ELISA-based assay for hemoglobui concentration and/or histological 

25 exanunafion ^.e. vessel count, special staining for «dotfaelial sur&ce 

maikefs: CD31, &ctor-8). Readouts are analyzed by Student's t-test, afi:^ the 
variance between groups is con^ared by an F-test, with significance 
detmnined at p < 0.05 as compared to the vdiicle control group. 
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3. Primary Antitumor Efficacy 
3 J. Early Therapy Models 
3.LL Subcutaneous Tvmor 

Tumor cells or jBtagmeuts are implanted subcutaneously on Day 0. Vehicle 
5 and/or compounds are administered p.o., i.p., Lv.» im., or s.c. according to a 

predetermined schedule starting at a time, usually on Day 1, prior to the 
ability to measure the tomor burden. Body wdg^ and tumor measurements 
are recorded 2-3 times weekly. Mean net body and tumor wdghts are 
' calculated for each data collection day. Anti-tumor efficacy may be initially 
10 deteocmined by comparing the size of treated (T) and control (C) tumors on a 

given day by a Student's t-test, after the variance between groiq>s is compared 
by an F-test, with significance detemiined at p < 0.05. The CTperiment may 
also be continued past the md of dosing in which case tumor measurements 
would contume to be recorded to monitor tumor growtii delay. Tumor growth 
15 delays are eqiressed as the difference in the median ti^ 

control groups to attain a predetermined size divided by the median time for 
the control groiq) to attain that size. Growth delays are oonq>ared by 
generating EIsplan-Meier curves fbom the times for individual tumors to attain 
the evaluation size. Significance is p< 0.05. 

20 

5.i.2. Intrig}eritoneal/IfUracraraal Tumor Models 

Tumor ceUs are injected intrsperitoneally or intracraniaUy on Day 0. 
Conq)0imds are administered p.o., i.p., iv., Lm., or s.c. according to a 
predetermined schedule starting on Day L Observations of morbidity and/or 

25 mortality are recorded twice daily. Body weights are measured and recorded 

twice weekly. Morbidity/mortality data is expressed in terms of the median 
time of survival and tiie number of long-term survivors is indicated 
sq)arately. Survival times are used to generate K^lan-Meier curves. 
Significance is p < 0.05 by a log-rank test con[]pared to the control group in 

30 the e3q)erimenL 
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3.2. Established Disease Model 

Tumor cells or fiagments are implanted subcutaneously and grown to the 
desired size for treatment to begin. Once at the predetermined size range» 
mice are randomized into treatment groiq>s. Compounds are admimstered 
5 p.o«,Lp.,Lv.,im, or sx. according to a predctemunedsdiedule. Tumor and 

body wdghts are measured and recorded 2-3 times weekly. Mean tumor 
weigihts of all groiq>s over days post inoculation are gnphed far conq)arisoxt 
An F-test is preformed to determine if the variance is equal or unequal 
followed by a Studoit's t-test to compdre tumor sizes in the treated and 

10 control groups at the end of treatment Significance is p < 0.05 as compared to 

the control group. Tumor measurements may be recorded after dodng has 
stopped to monitor tumor growth delay. Tumor growtii delays are expressed 
as the difference in the median time for the treated and control groups to 
attain a predetermined size divided by the median time for the control groiq> 

15 to attain that size. Growth delays are compared by generating KaplaurMeia: 

curves fiom the times for individual tumors to attain flie evaluatian size. 
Significance is p value< 0.05 canq>ared to the vehicle control groiq). 

33. Orthotopic Disease Models 

20 3.3.L Aidmmary Fat Pad Assay 

Tumor cells or fragments, of mammaiy adenocarcinoma origin, are inq>lanted 
directly into a surgically exposed and reflected mammary faX pad in rodents. 
Hie fat pad is placed back in its original position and the surgical site is 
closed. Hormones may also be admimstered to the rodents to siq)port the 

25 growfli of the tumors. Compounds are administered p.o., Lp., Lv., ion., or s.c. 

according to a predetemuned schedule. Ttonor and body wdg^ts are 
measured and recorded 2-3 tunes weekly. Mean tumor weights of all groins 
over days post inoculation are grsqphed for compaiisoiL An F-test is 
preformed to ddermine if the variance is equal or unequal followed by a 

30 Student's t*test to compare tumor sizes in the treated and control groups at the 

end of treatment Significance is p < 0.05 as compared to tire control group. 
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Tumor measurements may be recorded after dosing has stopped to monitor 
tumor growth delay. Tumor growth delays are expressed as the difference in 
the median time for fhe treated and control groiq>s to attain a predeteamined 
5 size divided by the median time for the control group to attain that size. 

Giowdi delays are compared by generating KsqplanrMeier curves fiom the 
times for individual tumors to attain fhe evaluation size. Significance is p 
value< 0.05 cowpmd to the vehicle control group. In addition, this model 
provides an opportuniiy to Increase the rate of spontaneous m^astads of tiiis 
10 type of tumor. Metastasis can be assessed at termination of the study by 

counting the number of visible foci per target organ, or measuring the target 
organ wdght The means oftheseendpointsai^ compared by Student's t-test 
after conducting an F-test, with significance deterrnined at p< 0.05 conq)ared 
to the control group in the experiment 

15 

5.5.2. Intrcprostatic Assay 

Tumor cells or fiagments, of prostatic adenocarcinoma origin, are implanted 
directly into a surgically eqx>sed dorsal lobe of fhe prostate in rodents. The 
prostate is externalized tiuou^ an abdominal incision so tiiat die tumor can 

20 be implanted specifically in the dorsal lobe while verifying tiiat fhe implant 

does not eater the seminal vesicles. The successftiUy inoculated prostate is 
replaced in the abdomoa and the incisions through the abdomen and sidn are 
closed. Hormones may also be administered to the rodents to support fhe 
growth of the tumors. Confounds are administered p.o., ip., Lv., im., or s.c. 

25 according to a predetamined schedule. Body weights are measured and 

recorded 2-3 times weeldy. At a predetemimed time, tire experunent is 
terminated and the anunal is dissected. The size of the primary tumor is 
measured in three dimensions using either a caliper or an ocular micrometer 
attached to a dissecting scope. An F-test is preformed to determine if fhe 

30 variance is equal or unequal followed by a Student's t-test to compare tumor 

sizes in the treated and control groups at the otid of treatment Significance is 
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p < 0.05 as compared to the control groiq). This model provides an 
opportunity to increase the rate of spontaneous metastasis of this type of 
tumor. Metastasis can be assessed at termination of the study by counting fhe 
number of visible foci per target organ (Le., the lungs), or measuring the 
5 target organ weight ^Le., the regional lynq>h nodes). The means of these 

endpoints are compared by Student's t-test afi^ conducting an F-test, with 
significance detennined at p < 0.05 compared to the control groiq> in fhe 
experiment. 

10 3.3.3. Jhtrabronchicd Assay 

. Tumor cells of pxilmonaiy origin may be implanted intrabronchially by 
making an incision through the sldn and exposing the trachea. The trachea is 
pierced with flie beveled end of a 25 gauge needle and fhe tumor cells are 
inoculated into the main bronchus using a flat-ended 27 gauge needle with a 

15 90^ bend. Compounds are administered p.o., Lp^ i.Y., ijn., or s.c. according to 

a predetermined schedule. Bo^ wdg^ are measured and recorded 2-3 times 
weekly. At a predetermined time, the e3q>6rim6nt is terminated and the animal 
is dissected. Ilie size of &e prhnary tumor is measured in three din^ymsions 
using eitfaer a calq)^ or an ocular micrometea: attached to a dissecting scope. 

20 An F-test is preformed to determine if fhe variance is equal or unequal 

followed by a Student's t-test to compare tumor sizes in the treated and 
control groups at the aad of treatment Significance is p < 0.05 as compared to 
the control group. This model provides an opportunity to increase the rate of 
spontaneous metastasis of this type of tumor. Metastasis can be assessed at 

25 termination of the study by counting the number of visible foci per target 

organ (i.e., the contralateral lung), or measuring the target organ weight The 
means of these eni^ints are con:Q>ared by Student's t-test after conducting an 
F-test, with significance determmed at p < 0.05 compared to the control 
groiq) in the ^erimaat 



30 
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3.3.4, Intracecal Assay 

Tumor ceUs of gastrointestinal origin may be implanted inbracecally by 
making an abdominal incision through the skin and epcteroalizing the 
intestine. Tumor celk are inoculated into the cecal waU without pme^^ 
5 the lumen of the intestine using a 27 or 30 gauge needle. Compounds are 

administered p.o., ip., i.v., Lm., or s.c. according to a predetermined 
schedule. Body weights axe measured and recorded 2-3 times weekly. At a 
predetetmined time, the experiment is tocminated and the animal is dissected. 
The size of the primary tumor is measured in tbree dimensions using either a 

10 caliper or an ocular micrometer attached to a dissecting scope. An F-test is 

preformed to determine if the variance is equal or unequal followed by a 
Student' s t-test to compare tumor sizes in the treated and control groiq>s at the 
end of treatment Significance is p < 0.05 as coDq>ared to the control groiq>. 
This model provides an opportunity to increase the rate of spontaneous 

IS metastasis of this type of tumor. Metastasis can be assessed at temunation of 

tiie study by counting tiie mimba: of visible fbd per target organ (ie.^ die 
li v^r), or measuring die targest organ weig}it The means of these eni^ints are 
conqmred by Student's t-test aft^ conducting an F-test, widi significance 
determined at p < 0.05 conq>ared to the control groiq> in the experimenL 

20 

4. Secondary (Metastatic) Antitumor Efficacy 
4.L Spontaneous Metastasis 

Tumor cells are inoculated s.c. and the tumors allowed to grow to a 
predetermined range for spontaneous metastasis studies to the lung or liver. 

25 These primary tumors are then excised. Conqpounds are administered p.o., 

Lp., Lv., um.y or s.c. according to a predetermined schedule which may 
include the period leading \xp to the excisibn of the primary tumor to evaluate 
diers^ies directed at inhibiting the early stages of tumor metastasis. 
Observations of morbidity and/or mortality are recorded daily. Body weights 

30 are measured and recorded twice weekly. Potential endpoints include 

survival time, numbers of visible foci per target organ, or target organ wei^t 
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When survival time is used as the eac^int the otha: values are not 
determined. Survival data is used to geaerate K^lan-Meior curves. 
Significance is p < O.OS by a log-rank test conqiared to the control group in 
(he experiment The mean nmnberofvisible tumor fod, as detemoined under 
5 a dissecting microscope, and the mean target organ weights are compared by 

Studmt's t-test afier conducting an F-test, wifli significance detmnined at p 
< 0.05 conqiared to flie control group in the expoiment fin: both of these 
en^ints. 

10 4.Z Forced Metastasis 

Tumor cells are injected into the tail vein, i)ortal vein, or the left ventricle of 
the heart in experimental (forced) lung, liver, and bone metastasis studies, 
respectively. ConQX>unds are administ^:6d p.o., Lp., Lv., ijn., or s.c. 
according to a predetermined schedule. Obs^ations of morbidity and/or 

15 mortality are recorded daily. Body weights are measured apd recorded twice 

weekly. Potential end^ints include survival time, nmxibers of vis^ 
target organ, or taiget organ wdg^ When survival time is used as the 
endpoint tiie other values are not detemiined. Survival data is used to 
generate Kj^lan-Meier curves. Significance is p < 0.05 by a log-rank test 

20 compared to tiie control group in the experiment The mean number of 

visible tumor fi)ci, as determined under a dissecting microscope, and the 
mean target organ weights are compared by Stud^t's t-test afier conducting 
an F-test, with significance at p < 0.05 compared to the vehicle control group 
in the exp^jment for both endpoints. 



25 
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CLAIMS 

1. An isolated polynucleotide encoding a lysosomal add lipase polypeptide and 
being selected from the groiq) consisting o£ 

5 

a) a polynucleotide encoding a lysosomal add lipase polypqitide 
compiising an amino add sequence selected foim Ihe groiq> consistiiig 
o£ 

amino add sequences which are at least about 54% identical to 
10 the ancdno acid sequence shown in SEQ ID NO: 2; 

the amino add sequence ^own in SEQ ID NO: 2; 

amino add sequences which are at least about 54% idmtical to 

tiie amino add sequence shown in SEQ ID NO: 5; 

the annno add sequence shown hi SEQ ID NO: 5 ; 
1 5 anuno add sequences which are at least about 54% identical to 

the amino add sequence shown in SEQ ID NO: 6; and 

the amino add sequence shown in SEQ ID NO: 6. 



20 



b) a polynucleotide cpmpiisuig the sequence of SEQ ID NO: 1» 4 or 7; 

c) a polynucleotide which hybridizes under stringent conditions to a 
polynucleotide specified in (a) and (b); 



d) a polynucleotide the sequence of which deviates fiom tiie 
25 polynucleotide sequmces specified in (a) to (c) due to tiie 

degeneration of tiie genetic code; and 

e) a polynucleotide which represents a fiagment, derivative or allelic 
variation of a polynucleotide sequence specified in (a to (d). 



30 



An e}q}ression vector contauung any polynucleotide of clahn L 
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3. AhostceUcontainmgfhee3q>iesdo^ 

4. A substantially purified lysosomal acid lq>ase polypeptide eacoded by a 
5 polyaucleotide of claim 1. 

5. A method for piodudng a lysosomal add lq)ase polypeptide, ^ereiii the 
method comprises the following steps: 

10 a) culturing fhe host cell of claim 3 under conditions suitable for the 

expression of the lysosomal add lipase po]ypq>tide; and 

b) recovering the lysosomal add lipase polypeptide fix)m the host cell 
culture* 

15 

• 6. Amethodfordetectionof a polynucleotide encoding a lysosomal add 1^ 
polypeptide in a biological sample comprising the following steps: 

a) hybridizing any polynucleotide of claim 1 to a nucleic add material of 
20 a biological sample, thereby forming a h}i>ridization complex; and 

b) detecting said hybridization complex. 

7. The method of claim 6, wherein before hybridization, the nucldc acid 
25 material of the biological sanqple is amplified. 

8. A method for the detection of a polynucleotide of claim 1 or a lysosomal acid 
lipase polypeptide of claim 4 comprising the steps of: 

contacting a biological sample with a reagent which specifically interacts with 
30 the polynucleotide or the lysosomal acid Upase polypeptide. 
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9. A diagnostic kit for conducting the mediod of any one of claims 6 to 8. 

10. A method of screwing for agents which decrease the activity of a lysosomal 
acid lipase, con:^»rising the stqps of: 

5 contacting a test conq)oiuid with any lysosomal acid Hpase polypeptide 

encoded by any polynucleotide of claiml; 

detecting binding of the test conq)ound to tiie lysosomal acid lipase 
polypeptide, wherein a test compound which binds to the polypqptide is 
identified as a potmtial dierq>eutic agent for decreasing the activity of a 
10 lysosomal add lipase. 

11. A method of screening for agents which regulate Ihe activity of a lysosomal 
add lipase, conoprising the steps o£ 

contacting a test compound wifii a lysosomal add lipase polypeptide encoded 

15 by any pofynucleotide of claim 1; and 

detecting a lysosomal add lipase activity of the ]x>lypeptide, wherein a test 
compound whidi increases the l]rsosomal add Iqiase activity is identified as a 
potential flierapeutic agent for increasing the activity of the lysosomal add 
lipase, and wherein a test compound which decreases the Ijrsosomal add 

20 lipase activity of the polypeptide is identified as a potential therapeutic agent 

for decreasing the activity of tiie lysosomal add lipase. 

12. A method of screening for agents whidi decrease the activity of a lysosomal 
add lipase, comprising the steps o£ 

25 contacting a test compound vdtii any polynucleotide of claim 1 and detecting 

binding of tiie test confound to the polynucleotide, wherein a test conq>ound 
which binds to tiie polynucleotide is identified as a potential therapeutic agmt 
for decreasing the activity of lysosomal add lipase. 



30 13. 



A method of reducing the activity of lysosomal add hpase, comprising the 
steps of: 
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contacting a cell with a reagent whicli specifically binds to any 
polynucleotide of claim 1 or any lysosomal add lipase polypeptide of claun 
4y whereby the activity of lysosomal acid lipase is leduced. 



S 14. AzeagenttiiatnK)didatestfaeactivity of a lysosomal add 1^ 

or apolymicleotide wherein said reagent is identified by the method of any of 
the claim 10 to 12. 

15. A pharmaceutical composition, conq)risihg: 

10 the e3q)ression vector of claim 2 or the reagent of claim 14 and a phanna- 

ceutically acceptable carrier. 

16. Use of the ^ression vector of claim 2 or the reagent of claim 14 for the 
preparation of a medicament for modulating the activity of a lysosomal add 

15 lipase in a disease. 

17. Use of claim 16 ^ocdn the disease is canc^, a CNfS disorder, obesity, 
COPD, diabetes, or a cardiovascular disorder. 

20 18. A cDNA ^coding a polypq>tide conQ)rising the amino acid sequence sho^ 
inSEQIDNO:2,5or6. 

19. The cDNA of claim 18 which comprises SBQ ID N0:1, 4 or 7. 

25 20. The cDNA of claun 18 which consists of SEQ ID N0:1, 4 or 7. 



21. 



An expression vector coniprising a polynucleotide which encodes a 
polypeptide conqirismg flie amino add sequence shown in SEQ ID N0:2, 5 
or 6. 
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22. The eTipression vector of claim 21 wherein the polynucleotide consists of 
SEQIDNO:l,4or7. 

23. A host cell compiising an expression vector which encodes a polypeptide 
5 con^rising the amino acid sequence shown hi SEQ ID NO:2, 5 or 6. 

24. The host cell of claim 23 whmin the polynucleotide consists of SEQ ID 
NO:l,4or7. 

10 25. A purified polypeptide comprising the amino acid sequeace shown in SEQ ID 
NO:2,5or6. 

26. The purified polypq>tide of claim 25 which consists of the amino acid 
sequence shown in SEQ ID NO:2^ 5 or 6. 

15 

27. A fiisicm protein conqirising a polypeptide having the amino acid sequeace 
shown in SEQ ID N0:2^ 5 or 6. 

28. A method of producing a polypeptide conq)rising the amino acid sequence 
20 shown in SEQ ID N0:2, 5 or 6 comprising the steps o£ 

culturing a host cell comprising an expression vector which encodes tiie 
polypeptide under conditions whereby the polypeptide is expressed; and 
isolating the polypeptide. 

25 29. The method of claim 28 wherein the expression vector coinprises SEQ ID 
NO:l,4or7. 



30. 



A method of detecting a coding sequmce for a polypeptide comprising the 
amino acid sequence shown in SEQ ID N0:2, comprising flie steps of: 
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hybridizing a polynucleotide conq>iiang 11 contiguous nucleotides of SEQ 
ID NO:l, 4 or 7 to nucleic acid material of a biological san^le, thQ:eby 
forming a hybridization complex; aad detecting the hybridization complex. 

5 31. The m^od of claim 30 further comprising the stq> of amplij^ 
add material before the stq> of hybridizmg. 

32. A kit for detecting a coding sequence for a polypeptide comprising the anrino 
acid sequence sbovm in SEQ ID N0:2, 5 or 6, comprising: 

10 apolynucleotidecompriismg 11 contiguous nuclieotides of SEQ 

7; and 

instructions for the method of claim 30. 

33. A method of detecting a polypeptide comprising the amino acid sequence 
IS shoi^inSEQmNO:2,Sor6,con9nising1faest9so£ 

contacting a biological sample with a reagent that specifically binds to the 
polypeptide to form a reagent-polypeptide complex; and 
detecting the reagent-polypeptide conq>lex. 

20 34. The method of claim 33 wherein the reagent is an antibody* 

35. A kit for detecting a polypeptide conqprising the amino acid sequence shown 
m SEQ ro N0:2, 5 or 6, con^rising: 
an antibody vfUch specifically binds to the polypeptide; and 
25 instructions for tlie method of claim 33. 



A method of screwing for agents which can modulate the activity of a human 
lysosomal acid lipase, comprising tibie steps of: 

contacting a test compound with a polypeptide comprisiag an amino acid 
sequence selected firom the group consisting of: (1) amino acid sequences 
i^ch are at least about 54% identical to the amino acid sequence shown in 
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SEQ ID N0:2, 5 or 6 and (2) the amino add sequence shown in SBQ ID 
NO:2,5or6;and 

detecting binding of die test confound to die polypeptide, wherein a test 
compound which binds to die polypq>tide is identified as a potential agent for 
5 r^^ating activiiy of the human lysosomal add lipase. 

37. The method of claim 36 wherein the sbsp of contacting is in a cell. 

38. The method of claim 36 wheiein the cell is in vitro. 

10 

39. The mediod of claim 36 wherdn the stq> of contacting is in a cell-fiee 
£fysteixL 

40. The method of claim 36 wherein the polypeptide comprises a detectable label 
15 ' 

41. The method of claim 36 wherein the test conqiound coniprises a detectable 
label 

42. The mediod of claim 36 wherein the test compound displaces a labeled ligand 
20 which is bound to the polypeptide. 

43. The method of claim 36 wherein the polypeptide is bound to a solid support 

44. The method of claim 36 wherdn the test conqpound is bound to a solid 
25 support 

45. A method of screening for agents which modulate an activity of a human 
lysosomal acid lipase, comprising the steps of: 

contacting a test compound with a polypeptide comprising an amino acid 
30 sequence selected from the group consisting o£ (1) amino acid sequences 

which are at least about 54% idmtical to the amino add sequence shown in 
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10 



15 



25 



SEQ ID N0:2, 5 or 6 and (2) tiie amino acid sequence shown in SEQ ID 
NOi2,5or6;and 

detecting an activity of the polypeptide^ wherein a test compound which 
increases the activity of the polypeptide is identified as a potential agent fixr 
mcreasmg the activity of Ihe human lysosomal add lipase, and wheacein a test 
conq)ound which decreases the activity of the polypeptide is identified as a 
potential agent for decreasing the activity of tiie human lysosomal acid lipase. 

46. The method of claim 45 wherem the step of contacting is in a cell 

47. The method ofclaim 45 wherem the cell is in vf^o. 

48. The method of claim 45 wherdn the step of contacting is in a cell-fiee 
system. 



49. A metiiod of screening for agents which modulate an activity of a human 
lysosomal add lipase^ comprising the stops o£ 

contacting a test coiDpound with a product encoded by a polynucleotide 
which conq>rises the nucleotide sequence shown in SEQ ID N0:1, 4 or 7; and 
20 detecting binding of the test coiiq)ound to the product, wherein a test 

compound which binds to the product is identified as a potential agent £br 
regulating the activity of the human lysosomal add lipase. 



50. The method of claim 49 wherem the product is a polypqptide. 

51. The metiiod of claim 49 wherem die product is SNA. 



52. A method of reducing activity of a human lysosomal add lipase, comprising 
the step o£ 

30 contacting a cell with a reagent which specifically binds to a product ©acoded 

by a polynucleotide comprismg the nucleotide sequence shown iu SEQ ID 
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N0:1, 4 or 7, vrterehy the activity of a human lysosomal acid lipase is 
reduced. 

53. The meftod of claini 52 wherein the product is a polypq>tide. 

5 

54. The method of claim 53 whsxdn flie reagent is an anti|)ody. 

55. The method of claim 52 wherein the product is SNA. 

10 56. The method of claim 55 wherein the reagent is an antisense oligonucleotide. 

57. The method of claim 56 wherein the reagent is a ribo2^e. 

58. The iriethodofclaim 52 wherein the ceU is ZRvz/ro. 

59. The method of claim 52 wherdnihe cell is in vivo. 



15 



60. A pharmaceutical composition, con]prising: 

a reagent which specifically binds to a polypq)tide comprising the amino acid 
20 sequence shown in SEQ ID NO:2, 5 or 6; and 

a phannaceudcally acceptable carrier. 

61. The phaimaceutical composition of claim 60 wherein the reagent is an 
antibody. 



25 



62. A pharmaceutical composition, comprising: 

a reagent which specifically binds to a product of a polynucleotide 
comprising the nucleotide sequence shown in SEQ ID NO: 1, 4 or 7; and 
a pharmaceutically acceptable carrier. 



30 
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63. The phannaceuttcal coiiqx>sitioii of claim 62 wherein the reagent is a 
ribozyme. 

64. The phannaceutical composition of claim 62 wfaerdn the reagent is an 
S antisense oligonucleotide. 

65. The phannaceutical composition of claim 62 wherein the reagent is an 
antibody. 

10 66. A phaimaceotical composition, comprising: 

an esqiression vector encoding a polypqptide comprising the amino acid 
sequence shown in SBQ ID N0*.2, 5 or 6; and 
a phannaceotically accq>table carder. 

15 67. The pharmaceutical coniposition of claim 66 wherein the expression vector 
conq>rises SBQ ID NO:l, 4 or 7. 

68. A method of treating a lysosomal acid lipase dysfimction related disease, 
wherein the disease is selected fiom cancer, a CNS disorder, obesity, COPD, 
20 diabetes, or a cardiovascular disorder comprising the step oC 

administering to apadent in need thereof a therapeutically effective dose of a 
reagent that modulates a fimction of a human lysosomal add lq)ase, whereby 
symptoms of the lysosomal acid lipase dj^fimction related disease are 
ameliorated. 



25 



69. The inetiiod of claim 68 wherein the reagent is identified by the method of 
claim 36. 



70. 

30 



The method of claim 68 wherein the reagent is identified by the method of 
claim 45. 
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71. The method of claim 68 wbsxan. the reagent is identified by the method of 
claim 49. 
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Fig. 1 

agcttatgac tggggaaatg acgctgataa tatgaaacat 
tacaatcaga gtcatccccc tatatatgac ctgactgcca 
tgaaagtgcc tactgctatt tgggctggtg gacatgatgt 
cctcgtaaca ccccaggatg tggccaggat actccctcaa 
atcaagagtc ttcattactt taagctattg ccagattgga 
accactttga ttttgtctgg ggcctcgatg cccctcaacg 
gatgtacagt gaaatcatag ctttaatgaa ggcatattcc taa 



Fig. 2 

AYDWCaiDADN MKHYNQSHPP lYDLTAMKVP TAIWAGGHDV 
LVTPQDVARI LPQIKSIiHYF KLLPDWNHED FVWGLDAPQR 
MYSEIIALMK AYS 



Fig. 3 

MKMRFLGLW CLVLWPLHSE GSGGKLTAVD PETNMNVSEI 
ISYWGFPSEE YLVETEDGYI LCLNRIPHGR KNHSDKGPKP 
WFLQHGLLA DSSNWVTNLA NSSLGFILAD AGFDVWMGNS 
RGNTWSRKHK TLSVSQDEFW AFSYDEMAKY DLPASINFIL 
NKTGQEQVYY VGHSQGTTIG FIAFSQIPEL AKRIKMFFAL 
GPVaSVAPCT SPMAKLGRLP DHLIKDLFGD KEFLPQSAFL 
KWLGTHVCTH VTLKELCGNL CFLLCX3FNER NLNMSRVDVY 
TTHSPAGTSV QNMLHWSQAV KFQKPQAFDjW GSSAKNYFHY 
NQSYPPT2NV KDMLVPTAW SGGHDWLADV YDVNILLTQI 
TNLVFHESIP EWEHLDFIWG LDAPWRLYNK IINLMRKYQ 
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atgaaggatt ccgtcaaact 
accactattt cccaacctgc 
catttctatg atgtggctgc 
atctgtggaa ctttaaatgc 
aaaatgaagt gaatcctgag 
aatcatcatc tacaatggct 
gtcaccactg aagatgggta 
ttccttatgg gcgaacacat 
gccagttgtg tatatgcagc 
gcctactggc ttgagaatta 
tccttctagc agatgcaggt 
cagtcgggga aacacttggt 
tcagagacag atgagaaatt 
aaatggccaa atatgatctc 
tgtaaataaa actggtcagg 
cattcacttg gcactacaat 
ccatgcctga actggcacaa 
cttgggtcct acgatctcat 
tttaccaggt tttttctact 
ctgtttttgg taccaaaggt 
aacgaagata gcttctacca 
ctctggttga tatgtagcga 
gatccaacaa gaaaaatatg 
gtatatgtca catgctccca 
attctgcata taaaacagct 
gagcttatga ctggggaaat 
ttacaatcag agtcatcccc 
atgaaagtgc ctactgctat 
tcctcgtaac accccaggat 
aatcaagagt cttcattact 
aaccactttg attttgtctg 
ggatgtacag tgaaatcata 
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ggttattttg catcatgtag 
^agtgcatca tggcctttgg 
ttttaacaac aacttgtttg 
tggtggattc cttgatttgg 
gtgtggatga atactagtga 
accccagtga agagtatgaa 
tatactcctt gtcaacagaa 
gctaggagca caggtccccg 
atgccctgtt tgcagacaat 
tgctaatgga agccttggat 
tatgatgtat ggatgggaaa 
caagaagaca caaaacactc 
ctgggccttt agttttgatg 
ccaggagtaa tagacttcat 
agaaattgta tttcattgga 
agggtttgta gccttttcca 
agaatcaaaa tgaattttgc 
tcaaatatcc cacgggcatt 
tccaaattcc ataatcaagg 
ttctttttag aagataagaa 
aaatctgcaa caataagata 
atttatgtcc ttatgggctg 
aatcagagtc gaatggatgt 
ctggttcatc agtacacaac 
ttaccactct gatgaattca 
gacgctgata atatgaaaca 
ctatatatga * cctgactgcc 
ttgggctggt ggacatgatg 
gtggccagga tactccctca 
ttaagctatt gccagattgg 
gggcctcgat gcccctcaac 
gctttaatga aggcatattc ctaa 
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Fig. 5 

MKDSVKLVIL HHVDHYFPTC KCIMAPGISM MWLLLTTTCL 
ICGTUSIAGGF LDLENEVNPE VWMNTSEIII YWGYPSEEYE 
VTTEDGYILL VNRIPYGRTH ARSTGPRPW YMQHALFJUDN 
AYWLENIQ^G SLGFLLADAG YDVWMGNSRG NTWSRRHKTL 
SETDEKFWAF SFDEMAKYDL PGVIDFIVNK TGQEKLYFIG 
HSLGTTIGFV AFSTMPELAQ RIKMNFALGP TISFKYPTGI 
FTRFFLLPNS IIKAVFGTKG FFLEDKKTKI ASTKIOTNRI 
LWLICSEFMS LWAGSNKKNM NQSRMDVYMS HAPTGSSVHN 
ILHIKQLYHS DEFRAYDWGKT DADNMKHXNQ SHPPIYDLTA 
MKVPTAIWAG GHDVLVTPQD VARILPQIKS LHYFKLLPDW 
NHFDFVWGLD APQRMYSEII ALMKAYS 



Fig. 6 

MKDSVKLVIIJfflVDHYPPTCaCCIMAFGISMM^^ 

ENEVNPEVWMNTSEI I lYNGYPSEEYEVTTEDGYILLVNRI PYGRTHARSTGP 

RPVVYMQHALFADNAYWLENYANGSLGFLLADAGYDVWMGNSRGimffSRRHKT 

LSETDEKFS^AFRYTKGOIATAERAKQMEMPGPYWAIVDARESPFLFGNREESR 

GLKOTQAYDWGiroADlJMKHYNQSHPPIYDLTAMKVPTAIWAGGH^ 

ARILPQIKSLHYFKLLPDWmFDFWGLnAPQRMYSEIIAIjMKAYS 
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Atgaaggattccgtcaaactggttattttgcatcatgtagaccactatttccc 
aacctgcaagtgcatcatggcctttggcatttctatgatgtggctgcttttaa 
caacaacttgtttgatctgtggaactttaaatgctggtggattccttgatttg 
gaaaatgaagtgaatcctgaggtgtggatgaatactagtgaaatcatcatcta 
caatggctaccccagtgaagagtatgaagtcaccactgaagatgggtatatac 
tccttgtcaacagaattccttatgggcgaacacatgctaggagcacaggtccc 
cggccagttgtgtatatgcagcatgccctgtttgcagacaatgcctactggct 
tgagaattatgctaatggaagccttggattccttctagcagatgcaggttatg 
atgtatggatgggaaacagtcggggaaacacttggtcaagaagacacaaaaca 
ctctcagagacagatgagaaattctgggcctttagatatacaaaggggtgcaa 
tgctactgctgaaagagcaaagcaaatggagatgcctggtccttactgggcca 
tcgtggatgctagggaaagcccctttctttttggaaacagggaagagtctaga 
gggttgaaaaacacccaagcttatgactggggaaatgacgctgataatatgaa 
acattacaatcagagtcatccccctatatatgacctgactgccatgaaagtgc 
ctactgctatttgggctggtggacatgatgtcctcgtaacaccccaggatgtg 
gccaggatactccctcaaatcaagagtcttcattactttaagctattgccaga 
ttggaaccactttgattttgtctggggcctcgatgcccctcaacggatgtaca 
gtgaaatcatagctttaatgaaggcatattcctaa 
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SEQDENCE IiISXING 

<110> Bayer AO , 

<120> HDMAH LY60SC»iAL ACID LIPASB 

<130> ItIO200 Foreign Countries 

<150> US 60/244,215 
<151> 2000-10-31 

<150> US 60/251,401 
<151> 2000-12-06 

<160> 7 

<170> Patentin version 3.1 

<210> 1 

<211> 283 

<212> DNA 

<213> Homo sapiens 

<400> 1 

agcttatgac tggggaaatg acgctgataa tatgaaacat tacaatcaga gtcatccccc 
60 

tatatatgac ctgactgcca tgaaagtgcc tactgctatt tgggctggtg gacatgatgt 
120 

cctcgtaaca ccccaggatg tggccaggat actccctcaa atcaagagtc ttcattactt 
180 

taagctattg ccagattgga accactttga ttttgtctgg ggcctcgatg cccctcaacg 
240 
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gatgtacagt gaaatcatag ctttaatgaa ggcatattcc t£ia 
283 



<210> 2 

<211> 93 

<212> PRT 

<213> Homo sapiens 

<400> .2 

Ala Tyr Asp Trp Gly Asn Asp Ala Asp Asn Met Lys His Tyr Asn Gin 
1 5 10 15 



Ser His Pro Pro lie Tyr Asp Leu Thr Ala Met Lys Val Pro Thr Ala 
20 25 30 



He Trp Ala Gly Gly His Asp Val lieu Val Thr Pro Gin Asp Val Ala 
35 40 45 



Arg He Leu Pro Gin He Lys Ser ICieu His Tyr Phe Lys Leu Leu Pro 
50 55 60 



Asp Trp Asn His Phe Asp Phe Val Trp Gly Leu Asp Ala Pro Gin Arg 
65 70 75 80 



Met Tyr Ser Glu He He Ala Leu Met Lys Ala Tyr Ser 
85 90 



<210> 3 

<211> 399 

<:212> PRT 

<213> Homo sapiens 

<400> 3 

Met Lys Met Arg Phe Leu Gly Leu Val Val Cys Leu Val Leu Trp Pro 
15 10 15 



Leu His Ser Glu Gly Ser Gly Gly Lys Leu ISir Ala Val Asp Pro Glu 
20 25 30 
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Thr Asn Met Asn Val Ser Glu lie lie Ser Tyr Trp Gly Phe Pro Ser 
35 40 45 



Qlu Glu Tyr lieu Val Glu Xhr Glu Asp Gly Tyr lie Leu Cys Leu Asn 
50 55 60 



Arg lie Pro His Gly Arg Lys Asn His Ser Asp Lys Gly Pro Lys Pro 
65 70 75 80 



Val Val Phe Leu Gin His Gly Leu Leu Ala Asp Ser Ser Asn Trp Val 
85 90 95 



Thr Asn Leu Ala Asn Ser Ser Leu Gly Phe He Leu Ala Asp Ala Gly 
100 105 110 



Phe Asp Val Trp Met Gly Asn Ser Arg Gly Asn Thr Trp Ser Arg Lys 
115 120 125 



His Lys Thr Leu Ser Val Ser Gin Asp Glu Phe Trp Ala Phe Ser Tyr 
130 135 140 



Asp Glu Met Ala Lys Tyr Asp Leu Pro Ala Ser He Asn Phe He Leu 
145 150 155 160 



Asn Lys Thr Gly Gin Glu Gin Val Tyr Tyr Val Gly His Ser Gin Gly 
165 170 175 



Thr Thr He Gly Phe He Ala Phe Ser Gin He Pro Glu Leu Ala Lys 
180 185 190 



Arg He Lys Met Phe Phe Ala Leu Gly Pro Val Ala Ser Val Ala Phe 
195 200 205 



Cys Thr Ser Pro Met Ala Lys Leu Gly Arg Leu Pro Asp His Leu He 
210 215 220 



Lys Asp Leu Phe Gly Asp Lys Glu Phe Leu Pro Gin Ser Ala Phe Leu 
225 230 235 240 



Lys Trp Leu Gly Thr His Val Cys Thr His Val He Leu Lys Glu Leu 
245 250 255 



Cys Gly Asn Leu Cys Phe Leu Leu Cys Gly Phe Asn Glu Arg Asn Leu 
260 265 270 
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Asn Met Ser Arg Val Asp Val Tyr Thr Thr His Ser Pro Ala Qly Thr 
275 280 285 



Ser Val Gin Asn Met Leu His Trp Ser Oln Ala Val Iiys Phe Gin Lys 
290 295 300 



Phe Gin Ala Phe Asp Trp Gly Ser Ser Ala Lys Asn Tyr Phe His Tyr 
305 310 315 320 



Asn Gin Ser Tyx Pro Pro Thr Tyr Asn Val Lys Asp Met Leu Val Pro 
325 330 335 



Thr Ala Val Tip Ser Gly Gly His Asp Trp Leu Ala Asp Val Tyr Asp 
340 345 350 



Val Asn He Leu Leu Thr Gin He Thr Asn Leu Val Phe His Glu Ser 
355 360 365 



He Pro Qlu Trp Glu His Leu Asp Phe He Trp Gly Leu Asp Ala Pro 
370 375 380 



Trp Arg Leu Tyr Asn Lys He He Asn Leu Met Arg Lys Tyr Gin 
385 390 395 



<210> 4 

<21X> 1284 

<212> DHA 

<213> Homo sapiens 



<400> 4 

atgaaggatt ccgtcaaact ggttattttg catcatgtag accactattt cccaacctgc 
60 

aagtgcatca tggcctttgg catttctatg atgtggctgc ttttaacaac aacttgtttg 
120 

atctgtggaa ctttaaatgc tggtggattc cttgatttgg aaaatgaagt gaatcctgag 
180 

Sf^srtggatga atactagtga aatcatcatc tacaatggct accccagtga agagtatgaa 
240 

gtcaccactg aagatgggta tatactcctt gtcaacagaa ttccttatgg gcgaacacat 
300 

gctaggagca caggtccccg gccagttgtg tatatgcagc atgccctgtt tgcagacaat 
360 
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gcctactggc ttgagaatta tgctaatgga agccttggat 
420 



tatgatgtat ggatgggaaa cagtcgggga aacacttggt 
480 



tcagagacag atgagaaatt ctgggccttt agttttgatg 
540 



ccaggagtaa tagacttcat tgtaaataaa actggtcagg 
600 



cattcacttg gcactacaat agggtttgta gccttttcca 
660 



agaatcaaaa tgaattttgc cttgggtcct acgatctcat 
720 

ttt:accaggt tttttctact tccaaattcc ataatcaagg 
780 

ttctttttag aagataagaa aacgaagata gcttcbacca 
840 

ctctggttga tatgtagcga atttatgtcc ttatgggctg 
900 



aat:cagagtc gaatggatgt gtatatgtca catgctccca 
960 



attctgcata taaaacagct ttaccactct gatgaattca 
1020 



gacgctgata atatgaaaca ttacaatcag agtcabcccc 
1080 



atgaaagtgc ctactgctat ttgggctggt ggacatgatg 
1140 



gtggccagga tactccctca aatcaagagt cttcattact 
1200 



aaccactttg attttgtctg gggcctcgat gcccctcaac 
1260 



gctttaatga aggcatattc ctaa 
1284 



<210> 5 



<211> 427 



<212> PRT 



<213> Homo sapiens 



tccttctagc agatgcaggt 
caagaagaca caaaacactc 
aaatggccaa atatgatctc 
agaaattgta tttcattgga 
ccatgcctga actggcacaa 
tcaaatatcc cacgggcatt 
ctgtttttgg taccaaaggt 
aaatctgcaa caataagata 
gatccaacaa gaaaaatatg 
ctggttcatc agtacacaac 
gagcttatga ctggggaaat 
ctatatatga cctgactgcc 
tcctcgtaac accccaggat 
ttaagctatt gccagatbgg 
ggatgtacag tgaaatcata 
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<400> 5 

Met Lys Asp Ser Val Lys Leu Val lie lieu His His Val Asp His Tyr 
15 10 15 



Phe Pro Thr Cys Lys Cys He Met Ala Phe Qly He Ser Met Met Txp 
20 25 30 



Leu Leu Leu Thr Hhr Hbx Cys lieu He Cys Gly Hir Leu Asn Ala Gly 
35' 40 45 



Gly Phe Leu Asp Leu Glfi Asn Glu Val Asn Pro Glu Val Txp Met Asn 
50 55 60 



Thr Ser Glu He He He Tyr Asn Gly Tyr Pro Ser Glu Glu Tyr Glu 
65 70 75 80 



Val Thr Thr Glu Asp Gly Tyr He Leu Leu Val Asn Arg He Pro Tyr 
85 90 95 



Gly Arg Thr His Ala Arg Ser Thr Gly Pro Arg Pro Val Val Tyr Met 
100 105 110 



Gin His Ala Leu Phe Ala Asp Asn Ala Tyr Trp Leu Glu Asn Tyr Ala 
115 120 125 



J&sn Gly Ser Leu Gly Phe Leu Leu Ala Asp Ala Gly Tyr Asp Val Txp 
130 135 140 



Met Gly Asn Ser Arg Gly Asn Thr Trp Ser Arg Arg His Lys Thr Leu 
145 150 155 160 



Ser Glu Thr Asp Glu Lys Phe Txp Ala Phe Ser Phe Asp Glu Met Ala 
165 170 175 



Lys Tyr Asp Leu Pro Gly Val He Asp Phe He Val Asn Lys Thr Gly 
180 185 190 



Gin Glu Lys Leu Tyr Phe He Gly His Ser Leu Gly Thr Thr He Gly 
195 200 205 



Phe Val Ala Phe Ser Thr Met Pro Glu Leu Ala Gin Arg He Lys Met 
210 215 220 



Asn Phe Ala Leu Gly Pro Thr He Ser Phe Lys Tyr Pro Thr Gly He 
225 230 235 240 
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Phe Thr Arg Phe Phe Leu Leu Pro Asn Ser lie He Lys Ala Val Phe 
245 250 255 



Gly IJhx Lys 61y Phe Phe Leu Glu Asp Lys Lys Olir Lys He Ala Ser 
260 265 270 



Thr Lys He Cys Asn Asn Lys He Leu Trp Leu He Cys Ser Olu Phe 
275 280 285 



Met Ser Leu Txp Ala Gly Ser Asn Lys Lys Asn Met Asn Gin Ser Arg 
290 295 300 



Met Asp Val Tyr Met Ser His Ala Pro Thr Gly Ser Ser Val His Asn 
305 310 315 320 



He Leu His He Lys Gin Leu Tyr His Ser Asp Glu Phe Arg Ala Tyr 
325 330 335 



Asp Trp Gly Asn Asp Ala Asp Asn Met Lys His Tyr Asn Gin Ser His 
340 345 350 



Pro Pro He Tyr Asp Leu Thr Ala Met Lys Val Pro Thr Ala He Trp 
355 360 365 



Ala Gly Gly His Asp Val Leu Val Thr Pro Gin Asp Val Ala Arg He 
370 375 380 



Leu Pro Gin He Lys Ser Leu His Tyr Phe Lys Leu Leu Pro Asp Trp 
385 390 395 400 



Asn His Phe Asp Phe Val Trp Gly Leu Asp Ala Pro Gin Arg Met Tyr 
405 410 415 



Ser Glu He He Ala Leu Met Lys Ala Tyr Ser 
420 425 



<210> 6 

<211> 311 

<212> PRT 

<213> Homo sapiens 
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<400> 6 

Met Lye Asp Ser Val Lys lieu Val He Leu His His Val Asp His Tyr 
1 5 10 15 



Phe Pro Thr Cys Lys Cys He Met Ala Phe Gly He Ser Met Met Trp 
20 25 30 



Leu Leu Leu Thr Thr Thr Cys Leu He CyB Gly Thr Leu Asu Ala Gly 
35 40 45 



Gly Phe Leu Asp Leu Glu Asn Glu Val Asn Pro Glu Val Trp Met Asn 
50 * 55 60 



Thr Ser Glu He He He Tyr Asn Gly Tyr Pro Ser Glu Glu Tyr Glu 
65 70 75 . 80 



Val Thr Thr Glu Asp Gly Tyr He Leu Leu Val Asn Arg He Pro Tyr 
85 90 95 



Gly Axg Thr His Ala Arg Ser Thr Gly Pro Arg Pro Val Val Tyr Met 
100 105 110 



Gin His Ala Leu Phe Ala Asp Asn Ala Tyr Trp Leu Glu Asn Tyr Ala 
115 120 125 



Asn Gly Ser Leu Gly Phe Leu Leu Ala Asp Ala Gly Tyr Asp Val Trp 
130 135 140 



Met Gly Asn Ser Arg Gly Asn Thr Trp Ser Arg Arg His Lys Thr Leu 
145 150 155 160 



Ser Glu Thr Asp Glu Lys Phe Trp Ala Phe Arg Tyr Thr Lys Gly Cys 
165 170 175 



Asn Ala Thr Ala Glu Arg Ala Lys Gin Met Glu Met Pro Gly Pro Tyr 
180 185 190 



Trp Ala He Val Asp Ala Arg Glu Ser Pro Phe Leu Phe Gly Asn Arg 
195 200 205 



Glu Glu Ser Arg Gly Leu Lys Asn Thr Gin Ala Tyr Asp Trp Gly Asn 
210 215 220 



Asp Ala Asp Asn Met Lys His Tyr Asn Gin Ser His Pro Pro He Tyr 
225 230 235 240 
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Asp Leu Thr Ala Met Lys Val Pro Tlxr Ala lie Trp Ala Gly Gly Hie 
245 250 255 



Asp Val Leu Val T!hr Pro Gin Asp Val Ala Arg He Leu Pro Gin He 
260 265 270 



Lys Ser Leu His Tyr Phe Lys Leu Leu Pro Asp Trp Asn His Phe As]^ 
275 280 285 



Phe Val Trp Gly Leu Asp Ala Pro Gin Arg Met Tyr Ser GIu He He 
290' 295 300 



Ala Leu Met Lys Ala Tyr Ser 
305 310 



<210> 7 



<211> 936 



<212> DNA 



<213> Homo sapiens 



<400> 7 

atgaaggatt ccgtcaaact ggttattttg catcatgtag accactattt cccaacctgc 
60 

aagtgcatca tggcctttgg catttctatg atgtggctgc ttttaacaac* aacttgtttg 
120 



atctgtggaa ctttaaatgc tggtggattc cttgatttgg aaaatgaagt gaatcctgag 
180 



gtgtggatga atactagtga cuitcatcatc tacaatggct accccagtga agagtatgaa 
240 



gtcaccactg aagatgggta tatactcctt gtcaacagaa ttccttatgg gcgaacacat 
300 



gctaggagca caggtccccg gccagttgtg tatatgcagc atgccctgtt tgcagacaat 
360 



gcctactggc ttgagaatta tgctaatgga agccttggat tccttctagc agatgcaggt 
420 



tatgatgtat ggatgggaaa cagtcgggga aacacttggt caagaagaca caaaacactc 
480 



tcagagacag atgagaaatt ctgggccttt agatatacaa aggggtgcaa tgctactgct 
540 
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gaaagagcaa agcaaatgga gatgcctggt ccttactggg ccatcgtgga tgctagggaa 
600 



agcccctttc tttttggaaa cagggaagag tctagagggt tgaaaaacac ccaagcttat 
660 

gactggggaa atgacgctga taatatgaaa cattacaatc agagtcatcc ccctatatat 
720 



gacctgactg ccatgaaagt gcctactgct- atttgggctg gtggacatga tgtcctcgta 
780 



acaccccagg atgtggccag gatactccct caaatcaaga gtcttcatta ctttaagcta 
840 

ttgccagatt ggaaccactt tgattttgtc l^ggggcctcg atgcccctica acggatgtac 
900 

agtgaaatca tagctttaat gaaggcatat tcctaa 
936 



